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THE 


PREFACE. 


HE Philofophical Tranfa@iions, Clegun to be Pub- 
lithed by that indefatigably diligent Premoter of Lear- 
ned Correfpondence, Mr.Oldenburgh, the firft who 
attempted any thing of this Nature) having been fuf- 

ficiently known to the Curions, and always acceptable to the Lear- 
ntd, when due care has been taken in the choice of the Colledti- 
ons fo recommended to the inquifitive and intellizent Reader 3.4 
long Preface muft appear wholly unneceffary. 

Edowever, it may not be amifs to inform the Learned and In- 
genious, of fome Particulars of the prefent Putlifher’s Defien : 
Which is ; 

Firlt, Zo prefent the Pwhlick with fuch fhort Tratts, as might 
otherwife be loft to Pofterity, tf printed: iz fiagle Sheets or Pam- 

hlets. 

P Secondly, To give the Extracts, for the moft part, of the 
Material, omitting the Preambles and Conclufions, and the ufelefs 
parts of fuch Letters as Correfpondents jhall pleafe to honour bin 
with, relating to the Improvement of Natural Philofophy, Mae 
thematicks, or Mechanicks, 

Thirdly, Zo give an exaéé account of [uch Experiments, as 
having been made before the Lluftriocus Rovau Society, 
chey jhall pleafe to order or permit the Publication of: 

Fourthly, 


4 The PREFACE. 

Fourthly, Zo give, as Opportunity offers, the Abftratts or 
Accounts of {uch Books, relating to the Ends of the Royal So- 
ciety’s Inffitution, as the Anthors [hall pleafe to communicate 
themfelues; which {hall be diftinguifhed from others: or of fuch 
a5 are with difficulty to be procured in England, or extraordina 
vy in their kind; upon which there foall fometimes be added fome 
Remarks, 

Lo this Undertaking the Publifber invites and defires all real 
Lovers of Knowledze to contribute their Afiftance, by communi. 
cating their Obfervations, Difcoveries, or Inventions; which 
foall wot only be faithfully and duly Publifhed, with due Acknow- 
ledgment ; but fome Returns made them, by Informations of what 
Shall be thought acceptable to the Gentlemen, who fhall think fit to 
entertain a Philofophical Corre{pondence: Who are defired, in 
any Tra or Difcourfe they fhall [0 communicate, to omit all Pera 
fonal Reflections; for if fuch fhould happen to be inferted, the 
Publifher hall take the liberty of leaving them ont; it being his 
Opinion, that Difputes on Philofophical Subjects, may be mana- 
ged with the utmoft Candor, Refpect and Frienalbip by the Dif- 
putants, whofe only Aim ought to be the Search of Truth. 


The Gentlemen willing to encourage this Undertaking, are deo 
fired to direct their Letters, To be left at the Royal Society's 
Hionfe, iw Crane-Court, éz Fleetftreet, London, for the Secre 
tary of th ROYAL SOCIETY. 


LOG O.- 
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LOGOMETRIA 


Audctore 
ROGERO COTES, 
Trin. Coll, Cantab. Soc. 

Aftr, & Ph. Exp. Profeflore PLlumM1ano, & R.S.S. 





Eruditiflimo Viro 


EDMUNDO HALLEIO, 


Societatis Regalis Secretario S. P. 


Me tibiy hortatu Iuftriffimi Prafidis Newton}; 
gue aliquot abhinc annis confcripferam de Rationz- 
bus dimetiendis. Tu vero, quium & Ipfe dudum in eodem 
Argumento preclare verfatus fueris, pro folito tuo candore, 
tentamen hoc qualecunque benigne accipies. Vale. 


GiruR in hoc Tractatu de Aenfuris Rationnm. Hx 

Menfure funt quantitates cujufcunque generis, quarum 
magnitudines magnitudinibus rationum funt analoge. In 

dato itaque Syftemate, rationis ejufdem eadem eft men- 

fura, duplicate dupla, triplicate tripla, fubduplicate fub- 

dupla, fefquiplicate fe(quialtera: denique quocunque modo per come 
pofitionem vel refolutionem auGte vel diminute rationis, fimiliter 
ucts 
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aucta eff vel diminuta menfura. A®qualitatis ratio nullam habet 
magnitudinem, quia nullam addita vel detracta mutationcm inducit; 
rationes que dicuntur majoris & minoris inzqualitatis contrarias ha~ 
bent magnitudinum fuarum affectiones, quoniam in compofitione & 
refolutione contraria femper efliciunt: itaque fi menfura rationis 
quam habet terminus major ad minorem pofitiva cenfeatur, men- 
fura rationis quam habet terminus minor ad majorem erit negativa, 
menf{ura vero rationis inter quales terminos nullius erit magnitudi« 
nis. Porro diverfa menfurarum oriuntur Syfemata, prout modis 
diverfis exponitur analogia illa determinata & immutabilis que. eft 
inter magnitudines rationum. Inde vero patet, exhiberi poffe nu- 
mero infinita Sy{temata, minuendo vel augendo Syftematis cujufvis 
dati menfuras omnes in eadem data quacunque proportione, aut 
etiam pro menfuris adhibendo quantitates diverfi generis. In tanta 
autem varietate confufionem aliquam oboriri neceffe eft, ni probe 
conftiterit ad quodnam Syftema referenda fint menfure fingule de 
quibus contingat fermonem inftitui. Huic malo remedium optime 
parari poteft fi menfura datz alicujus rationis, que commodiffima 
videbitur, pro AZodule habeatur ad quem conftanter in omni Syfte- 
mate menfure reliquarum rationum exigantur. Id enim fi fiat, 
ftatim ex dato illo Modulo determinabitur Syftema totum : nam 
ex menfuris conftabit que Modulo erunt homogenez, queque eo 
majores habebunt magnitudines vel minores quo major ille fuerie 
vel minor, ut ita menfurandarum rationum invariata magnitudinum 
fervetur analogia inter ipfas menfuras. Patebit igitur in fequentibus 
rationem quandam dari, dupli inter & tripli rationes intermediamy 
ad rationem vero tripli aliquanto propius accedentem, que propo» 
fito noftro non immerito aptiffima judicetur, fiquidem ipfa rei na- 
tura hujus ufum fuadere ac non incertis indiciis efflagitare quodam- 
modo videatur. Hanc ego, ex officio ejus defumpto nomine, 
Modularem Rationem appellabo; quo autem pacto ipfa fit accura- 
tius definienda, oftendetur inferius, nunc enim de Logarithmis pauca 
funt addenda. 

Logarithmi fant rationum menfure Numerales: folent autem in 
Canone fic difponi, ut fingulis numeris naturali ordine crefcentibus, 
& in ferie continua pofitis adfcribatur Logarithmus, non quidem 
ipfius numeri uti vulgo dicitur, fed rationis quam habet numerus 
ad Unitatem., Exinde vero rationis per quofcunque terminos de- 
fignate facilis eft inventio Logarithmi. Nam cum ratio anteceder- 
ais ad confequentem fit exceflus rationis antecedentis ad Unitatem 

fupra 
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fupra rationem confequentis ad Unitatem: Logarithmus ejus fimix 
liter erit exceffus Logarithmi rationis quam habet antecedens ad 
Unitatem fupra Logarithmum rationis quam confequens habet ad 
Unitatem; hoc eft, ut vulgari fermone utamur, exceffus Logarithmi 
antecedentis fupra Logarithmum confequentis ; neutiquam enim di 
plicet loquendi modus jam & multis annis receptus, fi reCte intelli- 
gatur. LExinde porro peregregium enafcitur compendium ad ope- 
rationes Arithmeticas. Datis enim duobus quibufcunque numeri: 
in fe multiplicandis, fi queratur numerus ex multiplicatione pro- 
dudtus; quoniam rationes numerorum datorum ad Unitatem, con- 
fictunt fimul addite rationem producti ad Unitatem, & rationum 
componendarum menfure fimul addite conficiunt rationis compo- 
fice menfuram: Logarithmus producti equabitur Logarithmis nu- 
merorum datorum fimul fumptis. Ad cundem modum fi quera- 
tur numerus ex divifione ortus; quoniam ratio diviforis ad Unita- 
tem é ratione dividendi ad Unitatem detra@ta relinquit rationem 
quoti ad Unitatem: habebitur quoti Logarithmus fubducendo Lo- 
garithmum diviforis ¢ Logarithmo dividendi. Et eodem argu- 
mento, fi queratur dati cujufvis numeri quelibet poteftas; quo- 
niam ratio dati numeri ad Unitatem per Indicem poteftatis multi- 
plicata rationem efficit quam habet numeri poteftas ad Unitatem, 
& menfura prioris rationis multiplicata per eundem Indicem eficit 
pariter menfuram rationis pofterioris: Logarithmus poteitatis equa- 
bitur Logarithmo numeri dati per Indicem poteftatis multiplicato. 
Et fimiliter Logarithmus cujuflibet radicis numeri dati equabitur 
Logarithmo numeri dati per Indicem radicis divifo, Igitur ope 
Canonis peragetur inventio poteftatum & radicum per multiplica- 
tionem & divifionem, multiplicatio autem & divifio per additionem 
& fubdu@ionem. Ceterum de hifce vulgo notis Logarithmorum 
ufibus non eft mei inftituti fufius differere: miflis ergo ambagi- 
bus, ad alia nunc me confero & rem ipfam protinus aggredior. 


Pr o- 


os 
te 
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Prorpositio I. 


Envenire Menfuram Rationis cujufcunque propofite. 


PReronstee Ratio inter «fC & AB, cujus Menfuram oportet™ 
invenire. Terminorum differentia BC divifa concipiatur in -par- 
ticulas innumeras quam minimas PQ, atque ratio inter AC & AB 
in totidem rationes quam minimas inter AQ & dP: & fi detur 
magnitudo rationis inter 4Q & .AP, dividendo dabitur ratio quam - 
habet PQ ad AP; atque adeo data illa magnitudo rationis inter 
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AQ & AP, per datam quantitatem tS exponi poteft. Manente 4?; 
augeri vel minui intelligatur particula PQ in proportione quavis; & 
in eadem proportione 
augebitur vel minuctur 
magnitudo rationis in- a  .™\PB  P @ ¢ 
ter 4Q & AP: capia- 

tur particula dupla vel. 

tripla,. fubdupla vel fubtripla, & evadet ratio duplicata vel triplicata, 
fubduplicata vel fubtriplicata ; ctiamnum igitur exponetur per quantita- 

Pd 
tem 7 Sed &, affumpta determinata quavis quantitate M; exponi. pos 
P . . P 

teft per MX 22, erit ergo quantitas Mx re menfura rationis inter 
AQ & AP. Hec vero menfura diverfam habebit mapnitudinems. & 
ad Sy{tema diverfum accommodabitur, pro diverfa magnitudine quan- 
titatis afflumpte M, que adeo vocctur Syftematis Afodwlus. Jam 
quemadmodum fumma rationum omnium inter 4Q & AP ezqua- 
lis eft propofite rationi, quam utique habet 4C ad.4B: ita fume 





. Pe . 
ma menfurarum omnium MX 72 (per Methodos fatis notas in- 
venienda) equalis erit' ejufdem propofite rationis menfure qua- 


fitz. OQ. E. 1. 
Corol. 1. Terminis 4P, © ita ad equalitatem accedentibus, ve 
quam minima fit eorundem differentia PQ: crit MX a vel 


wy? . 
Mxes equalis menfure rationis inter 4Q & AP ad Modu 
lum M, Corel, 
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—Gorol, xz» Unde Modulus ile M eft ad menfuram tationis inter 
terminos 4Q & AP, ut terminorum alteruter AP vel aff ad 


. . . ee 
terminorum differentiam ? Q. 
Corol, 3. Data ratione tater 4C & 2B, datur furma omnium 
P . PO. . 
72, & fumma omnium MX oa eft ut M.  Itaque menfira datz 


cujufcunque rationis ef ut Modulus Syematis ex quo defumitur. 

Corol. 4. Modulus ergo, in.omni menfurarum Syftemate, fem- 
per xqualis fit menfure rationis cujufdam determinate atque irr... 
tabiliss Quam proinde Rationem Adedularem vocabo. 


Scholinse 1. 

Problematis folutio per Exemplum iluftrabitur. Sit = quantiar 
determinata quevis & permanens, fr vero x quantitas indeterminata 
fluxuque perpetuo variabilis, ejufque fluxio fit +; & queratur men- 
fura rationis inter <—~+ & »—x. Statuatur hee ratio xqualis 
rationi inter y & 1, exponatur autem numerus y per AP, fluxio 
ejus ¥ per PQ, x per 4B: & ex Corollario primo colligetur fluxi- 


woe y 
enem quefite menfure rationis inter y & x efle MXxX-. Repora- 





: y+ Ke, . . : 
tur jam pro y valor ejus 7,» itemque pro ¥ valoris fluxio: 


22%. , eH * 
s===—: & fluxio menfure evadet 2 MX zy vel 2M X 3. 


ex? nee oe 


= 








.. er, got 
2X AXE ee - fore ifla Ber 
five 2>Min= ~—y > 5 + &e.  Atque adeo menfura alla hee 
aes 033 x3 . Und Corollari feaens 
2M mz oo 2a3 — pi “+ &o. nde patet Corodlarmum iequcns. 


Corol, 5. Si duarum quantitatum fumma fit < & differentia fit +; 
x Ke Kae ax 

& fumatur 2M—-:A, A— —B, B=, C—=D,&e: Men. 

fara rationis quam habet quantitas major ad quantitatem minoren: 
eit A+4%B+3C+7D-+ &e. 

Scholum 2. 
‘Non abfimili computo menfura rationis inter rv & 1 erit 
Min v—40% +403 —tut +405 —&c. Unde fi menfura illa 
. « © . 
vocetur m, erit Gory —gvur Zvi — Zot ers Kes ac prom 
inde 


€ to ) 
y age, 7 m3 
inde ae oe +ttyt—ivs, &c; fimiliterque wiv 
. mt ; : mi 
syt +jv);s &c; quinetiam van —23 ,&c; ac denique wy eee 
Ue igitur viciflim, ex data menfura m, inveniatur ratio quam 


. . . Mia 
mnetitur; addendo equalis equalibus habebitur fy + sy =u 
. m mm wm. 
kantys +S ut—tdvs, &c3 atque iterum fF + Tiny + Sys 
m mim na 3 
muk ke —dvt + 20%, &cs rurfumque fy + Sum ~ 3 
Ze ano 


m* aan 
aie = 2 KK — ko v?, &Ke 3 atque tandem Gy > rite 


te 


4 3 . a 293 pM 
~ Sage rohit * Ges HV RK, Bees id ky > tHe 
m3 m+ m3 . . 

+ ona * 3qM4 * igus + &c. =v. Itaque ratio queefita inter 
mm m3 mt oS 


m 
1 ee, 
a-+vér, eft ea quam habet 1 - MaMa as "age * Too 


-+ &c. ad ¥. Ponatur'm%—M, five qu 3; & exinde Ratio Mo. 


dularis erit e2 quam habet 1 +2 +444 + 3, + r$o = &e. ada. 
Eodem modo, fi detur ratio inter 1 & 1 —v, menfura hujus 

rationis erit Min v-+3v? +30? +f0t +50), &e. Et vicife 

fim fi detur rationis menfura w, ratio erit ea quam habet 1 ad 


m mm m3 m* ms &e. P 
t— 7 gum ~ Gui * gut iaom + & onatur #w=—- M, 


five Gols & exinde Ratio Modularis erit ea quam habet 1 ad 
Emp HS m eH mato + &c. Ex hifce vero patet Corollarium 


fequens. 

Corol. 6. Expofito termino R, fi fumatur }R=-A, 4A =B, 
$B=—C, 1C=D, $D=—E, &c. in infinitum; & capiatur S=R 
+A+B+C+D+E-+&c: Ratio Modularis erit ea que eft 
inter terminum minorem expofitum R. & majorem inventum S. 
Vel expofito termino S, fi fumatur }S=-A, ;A=B, }B=C, 
4C=D, | D=E, &c. in infinitum; & capiatur R=S—A—+ 
B—C+D—E- &c: Ratio Modularis erit ea que eft inter 
terminum majorem expofitum $ & minorem inventum R. Porro 
eadem ratio eft inter 2,718281828459 &c. et x, vel inter 1 & 


5367879441571 Bc. 
Schoen 
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Scholium 3. 


Si forte termini minores defiderentur, qui eandem proxime Rati- 
onem Modularem ita exhibeant, ut nulli ipfis non majores propius: 
inftituenda erit operatio ad modum fequentem. Dividatur termi- 
nus major 2.71828 &c. per minorem 1, vel etiam major 1 per mi- 
norem 05367879 &c. & rurfus minor per numerum qui reliquus elt, 
& hic rurfus per ultimum refiduum, atque ita porro pergatur: & 





























Rationes Vera Magores. Rationes Pera Minores. 
x oX2z ° I 
2 I 2 ° 
3 1X2 r IXE 
8 3 6 2 
1s 4X1 3 3X5 
76 28 rr 4 
87 32X1 19 74 
106 39 87 32 
192 FiX6 106 39KI 
1264 465 1158 426 
1457 536X1 1264 465X1 
21768 8008 1457 536 
23225 8544X%1 2721 1001 X8 
25946 9545 23225 8544 
AQITE 18089X 16 25946 9545 KE 
&c. &c. &e. &e. 


prodibunt quotientes 2,15 25 I) 1%» 4yTs Ty 65 8, 15% IO 17> 
1251919 14,11, 16,45 1, &c. His inventiss perficiende funt bing 
rationum columng, quarum altera terminos continet rationem habentes 
vera majorem, altera terminos quorum ratio eft vera minor; in- 
eundo computationem 3 rationibus r ad 0, o ad 1, que remotiflime 


funt 3 vera;. inde autem exorfam deducendo ad rationes reliquas; 
que 
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que continue ad veram propius accedunt. Multiplicentur itaqite 
termini 1 & o per quotientem primum 2, & fcribantur facti 2 & o 
infra terminos o & 1; & addendo prodibit ratio 2-+0 ad o+ 1, 
five 2 ad 1. Hujus termini multiplicentur per quotientem fecun- 
dum 1, factique 2 & 1 addantur terminis 1 & 0; & habebitur 
ratio 2 r ad 1 -+ 0, five 3 ad t. Hujus termini multiplicencur 
per quotientem tertium 2, factique 6 & 2 addantur terminis pre- 
cedentibus 2 & 1; & habebitur ratio 8 ad 3. Hujus termini mul- 
tiplicentur per quotientem quartum 1, factique 8 & 3 addantur ter- 
minis precedentibus 3 & 43; & habebitur ratio r1 ad 4. Huyus 
termini muleiplicentur per quotientem quintum 1, factique 11 & 4 
addantur pracedentibus 8 & 3; & habebitur ratio 19 ad 7. Hue 
jus termini rurfus multiplicentur per quotientem fextum 4, factique 
476 & 28 addantur precedentibus 11 & 4, ad inveniendam ratio- 
nem 87 ad 32; & fic porro pergendum quoufque libuerit, tran- 
fitu alternis fatto in alteram columnam. Hifce peractis, habebun» 
tur rationes vera majores 3 ad 1, 11 ad 4, 87 ad 32, 193 ad 71, 
1457 ad $36, 23225 ad 8544, 49171 ad 18089, &c. Vera au- 
tem minores erunt 2 ad 1, 8 ad 3, 19 ad 7, 106 ad 39, 1264 ad 
465, 2721 ad root, 25946 ad 9545, &c. Atque he quidem 
funt pracipue & primariz rationes, quibus ad rationem propofitam 
continue appropinquatur. 

Quod fi exquiratur integra feries rationum omnium vera majo- 
rum que ita dari poffint, ut nulla minoribus terminis defignata 
ratio vera major ad veram propius accedat; & fimiliter ferics ine 
egra rationum omnium vera minorum qua ita dari poflint, ut 
nulla minoribus terminis defignata ratio vera minor ad veram pro- 
pius accedat: inter primarias illas modo inventas inferende funt 
alie fecundarie rationes. He vero locum habent ubi quotiens uni- 
tctem fuperat. Inveniuntur autem mutata multiplicatione, que fu- 
pra per quotientem facta eft, in continuam additionem terminorum 
tot vicibus quot funt unitates in quotiente. Sic quia quotiens 
primus erat 2, termini 1 & o bis addendi funt terminis o & 1; & 
famme dabunt rationes 1 ad 1, 2 ad 1. Hi ultimi termini 2 & 1, 
quia quotiens fecundus erat 1, femel addendi funt terminis 1 & 0; 
& fummea dabunt rationem 3 adr. Hi termini 3 & 1, quia quo- 
tiens tertius erat 2, bis addendi funt terminis 2 & 1; & fummz 
dabunt rationes 5 ad 2, 8ad 3. Hi ultimi termini 8 & 3, quia 
caotiens quartus erat 1, femel addendi funt terminis 3&1; & 
{armmeg dabunt rationem 11 ad 4. Hi termini 11 & 4) quia quo- 

tiens 
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ciens quintus erat 1, femel addendi funt terminis 8 & 3; & fumma 
dabunt rationem 19 ad 7. Hi denique termini 19 & 7, quia quo- 

















Rationes Vera Majores. Rationes Vera Minores, 
I oxX2 ° I 
2 I I ° 
3 1X2 1 I 
8 3 I ) 
11 4X1 me 1X1 
19 7 3 I 
30 It y 5 3 
19 7 3 i 
149 18 8 3X4 
1g 7 Ik 4 
68 25 19 7X4 
19 7 87 32 
87 32X12 106 39XK1 
&c. &c. &e. &e. 


tiens fextus erat 4, quater addendi funt terminis 11 & 4; & fume 
mz dabunt rationes 30 ad 11, 49 ad 18, 68 ad 25, 87 ad 32. 
Et fic porro procedere licebit quoufque commodum videbitur. 
Ifta tandem operatione peracta, feries integra rationum omnium vera 
majorum, erit 1 ado, 3 adt, 11 ad 4, 30ad 11, 49 ad 18, 68 
ad 25, 87 ad 32, &c. fimiliterque feries integra rationum omnium 
vera minorum, erit oad 1, 1 adr, 2 ad 1, 5 ad 2, 8 ad 3; 
19 ad 73 &e.. 

Harum approximationum utilitas ad alia multa fefe diffundit : 
quapropter earum inventionem aliquanto prolixius expofitam dedi, 
per Methodum qu mihi fimpliciffima & facillima videtur. Idem 
argumentum paulo aliter pertra@arunt Viri celeberrimi Wallifus 
& Hugenius. 


Cc PrRro- 
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Provositio If. 
Logarithmorum Canonem Briggianum conftruere. 


NI Unerorm Compofitorum Logarithmi derivantur ex Logarith- 
. mis Primorum componentium, per additionem folam ; horum 
autem inveftigatio pluribus modis inftitui poteft: Exemplum uni- 
cum appono. 

Per Corollarium quintum Propofitionis fuperioris, fcribendo 1 pro 
M, inveniantur Logarithmi rationum inter 126 & 125, 225 & 2245 
2401 & 2400, 4375 & 4374; qui vocentur refpective p, 9,75 $< 
& Logarithmus denarii feu rationis decupli erit 239p + 909 — 637 
+1035, five 2530258592994 &c. Itaque cum Logarithmus Briggianns 
denarii fic 1; fiat (per Corol. 3. Prop. 1.) ut denarii Logarithmus 
modo inventus 2,302585092994 &c, ad Modulum fuum 1, ita denarii 
Logarithmus Briggianus 1, ad Modulum’ Briggianum, qui adeo erit 
05434294481903 &c. Ponatur ergo deinceps ifte valor pro M, & erunt 
MX 202p + 769 — 537 +875, MX167p + 639 —44r + 7255 
MX 114p + 439—307 +495 Logarithmi Briggiani numerorum 
75 5: 3- Logarithmus numeri 2 habetur, fubducendo Logarithmum 
numeri 5 4 Logarithmo numeri ro. Atque ita dantur & Modulus 
Briggianus & Logarithmi Primorum omnium qui funt minores de- 
nario. 

Logarithmi numerorum fequentium Primorum 1, 13, 175 19) 
23, &c. ita computari poffunt. Queratur tum factus 4 numeris 
Primo propofito utrinque proxime adjacentibus, tum Primi ipfius 
quadratum, quod femper unitate factum illud fuperabit. Loga- 
rithmo rationis quadrati ad factum (per Corol. 5. Prop. 1. inveni- 
endo) addatur ipfius factt Logarithmus, qui femper componetur ex 
daris Logarithmis Primorum qui propofito Primo funt minores : 
& femiumma erit Logarithmus Primi quefitus. 

Coral, Canonis Briggiaui Modulus eft 0434294481903 &c: Hujus 
vero Reciprocus eft. 2,30258s092994 &c. 


Scholium. 


Ad hunc itaque modum perfici poflet Logarithmorum Tabula am- 
pliffima, qualis edita eft a Briegio vel Flacco. Inventioni autem 
1 


Numerorum & Logarithmorum fibi invicem congruentium, qui in- 
termedii 


C15 ) 
termedii funt & ultra Tabule limites excurrunt, abunde fufficiet 
terminus primus Seriei que in Corollario quinto Propofitionis pre» 
cedentis exhibctur. 

Si dato Numero intermedio queratur ejus Logarithmus; pone 4 & e 
pro Numero intermedio propofito atque huic proximo tabulari, ita ut 
a defignet majorem, e minorcm; fit eorum fumma z, differentia x; 
pone a pro Logarithmo rationis quam habet a ad e, hoc eft, pro 
exceflu Logarithmi Numeri 4 fupra Logarithmum Numerie: & 


bg e x . 
erit A=-2M-— quamproxime. 


Si quzratur Numcrus qui congruit Logarithmo intermedio ; quo~ 

: 2Mx 2Mx M : 
niam eft a— 4 — vel 2° *_; crit x= —* a vel 2, 
x 2a—% Qe-tx M-- £a M—ia 


quamproxime. 














Proposirtio Ill. 


Syftematis cujufvis Logometrici conftructionem ex- 
ponere per Canonem Logarithmorum. 


Caf.1.€2T detur; ¢ Syftemate propofito, menfura rationis alicujus de- 
terminate: rationis cujufvis oblate menfura, erit ad men- 
furam illam datam determinate rationis, ut oblate rationis Logariti:- 
mus, ad Logarithmum rationis ejufdem determinate. 
Caf-z. St non detur, & Syftemate propofito, menfura rationis al‘. 
cujus determinate: inveniendus erit Modulus propofiti Syftemaris, 
per Corollarium fecundum Propofitionis prime. Et menfura cuj.- 
vis oblate rationis, erit ad Modulum inventum, ut oblate ratioii:s 
Logarithmus, ad Canonis Modulum. 
Cafus hujus ultimi habentur Exempla in fequentibus. 


Prorosirio IV. 


Spatium quodvis Hyperbolicum quadrare per Canonem 
Logarithmorum. 


IT Hyperdol quzvis ERSF centro A, Afymprotis ARC, 
AD defcripta; & queratur area REFC quam claudunt recta 
BE, CF ad Afymptoton 4D paralicle. Compleatur parallelo- 


granmum ABE D, & ad hanc Modulum inveniatur (per Propo- 
C3 fitionem 
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ficionem tertiam) menfura rationis inter 4C & .4B vel inter BE 
& CF: Dico menfuram inventam ezqualem fore magnitudini arez 
quxfite BE FC. Nam divifa concipiatur hujus aree bafis BC 
in particulas imaumeras 
quam minimas PQ, ea 
lege, ut ubique detur ra- 
tio illa que eft inter 40 
& AP, & ducantur A- 
fymptoto 4D parallelz 
PR, QS. Quoniam ita- 
que eft 40 ut AP; erit 
divifim PQ ut -4?, hoc 
eft, ut PR reciproce. 
Unde data eft area PRSO, 
que proinde poteft haberi 
pro menfura rationis date que elt inter 4Q & AP. Hujus au- 
tem menfurez Modulus erit parallelogrammum -4BED, per Corol. 2. 
Prop.r. Nam fi compleatur ezquale parallelogrammum APRT; fta- 
tim intelligetur, ita illud fe habere ad aream PRSQ, ut fe habet 
AP ad PQ. Similes ergo fummas arearum atque rationum utrin- 
que colligendo; area tota BEFC erit menfura rationis totius que 
eft inter .4C & 4B, vel inter BE & CF, ad eundem Medulum 
ABED. 

4! :, Sitrurfus Hyperbola quevis 4P, centro C atque Afymp- 
toro C8 defcriptas & queratur area SeCtoris cujuflibet C_4P, femi- 
diametris C.4, CP curveque .4P interjeci. Produéta femidiame- 
tro utravis C40 ultra 
verticem .4, ducatur il- 
hus conjugata CR; & ad 
ipfas CQ, CR ordinatim 
applicentur 4 punto P 
rete PQ, PR; que 
Afymptcto CB occurrant 
in Z & X; deinde aga- 
tur 4B que Hyperbo- 
lam tangat in .4, Afymp- 
toton fecet in B reGtam- 
que CP in D: & Trian- 
gulo -4BC exiftente Modulo, area quefita feGoris C_4P erit men- 
fura rationis inter QZ -+ OP & AB, five rationis inter 4B & QZ— g?. 

ive 
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five fubduplicate rationis inter OZ + OP & OZ—QP, five fub- 
duplicate rationisinter 4B + 4D & AB—AD; vel erit menfurt 
rationis inter RP -+ RY & C_A, vel rationis inter C_4A & RP—RX, 
vel fubduplicate rationis inter RP +RX & RP—RX. Nam fi 
ducantur rete AE, PF qux fecent Afymptoton CB in E & F 
alterique Afymptoto parallele fint: aquales erunt he omnes rationes 
ration! quam habet 4£ ad PF, vel CF ad CE; erit & fector CAP 
arek EAPF equalis; fimiliterque triangulum BC duplicato ti- 
angulo AEC, five parallelogrammo Afymptotis & Hyperbole in- 
{cripto zquabitur. Quare patet propofirum ex fupra demontftratis. 

Data vero per modum priorem area BE FC, vel per modum po- 
fteriorem arca C.4P ; dabitur alia quevis area Hyperbolica ad arcunt 
EF, vel ad arcum AP terminata:-quippe que femper eft aree 
modo invente & arex alicujus reCtilinew vel fumma vel diffo- 
rentia. QO. E. fh 

Scholinm. 

Hinc facilem habent folutionem Problemata omnia, qwecanque 
pendent ab Hyperbole quadratura.. Exemplum fatis luculentunr 
prebebit defcenfus gravium in Mediis, quorum refiftentia eft in du- 
plicata ratione velocitatis corporis moti. Sit. V_ velocitas maxima 
quam corpus in hujufmodi Medios . 
mfinite defcendendo, poteft acqui- 
rere; T dimidium temporis quo 
corpus idem in eodem Medio y. 
vi fola ponderis fui relativi, abf- 
que refiftentia cadendo velocitatem 
ilam acquiret; $ fpatium hocce 
cafu defcriprum; R pondus_rela- 
tivum corporis in Medio refiften- 
te: & queratur fpatium s quod 
corpus defcendens, tempore quovis 
1, defcribetr in Medio retiftente ;. 
& refiftentia y quam patitur in fine 
iHlius temporis; & velocitas v ex 
ifto defcenfu acquifita. 

Centro D, vertice 4 defcribatur \ 
Hyperbola equilatera 47% cujus ia) 
una Afymptororum’ eft DC & ad 
verticem tangens 4C femiaxi AD equalis. Capiatur area DAT ad 
dimidium trianguli D.C ut ¢ ad T; fecetque DF tangentem «4 C in Ps 

& 
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"& erit v ad V ut AP ad AC. | Sit AK ipfis AC, AP tertia 
proportionalis: & erit 7 ad Rut 4K ad AC, Ad tangentem AC 
erigantur normales CZ, KN, AB; centroque C & Afymptotis CA, 
CZ defcribatur Hyperbola quevis BN: & erit s ad S ut area 
ABNK ad reGangulum CKN. Patent hec omnia per Propofitiones 
o¢tavam & nonam Libri fecundi Philofophie Newzoniane. 

Eft itaque ¢ ad T ut area Hyperbolica DAT ad dimidium tri- 
anguli DAC, hoc eft, ut dimidiata menfura rationis inter 4C—+-AP 
& AC—AP ad illius menfure dimidiatum Moduium. Ergo fi 
recta quevis EF producatur ad f, ita ut ¢ fit mentura rationis in- 
ter Ef & EF ad Modulum T, & bifecetur Ff in G: crit GF ad 
GE ut AP ad AC, hoc eft, ut v ad V. Sumantur GE, GE 
GH continue propor- 
tionales: & ert GH . 
ad GE ut AK ad ra FN GS 
AC, hoc eft, utr ad 


R. Erit infuper EG ; 
ad EH ut CA ad CK; unde cum fit s ad’ S$ ut area 4ABNK ad 


reGtangulum CKWN, hoc eft, ut menfura rationis inter C.4 & CK 
vel inter EG & EH ad menfure Modulum: erit s menfura rati- 
onis inter EG & EH ad Modulum §, atque inde dabitur. 

Ex hifce porro facillime fe prodit, per unicam quamvis Hyper- 
bolam, conftru@tio non inconcinna; quam & ad{cribere vifum eft ob 
dignitatem Problematis. In recta quavis GE fumatur utcunque 
punétum F inter E & G, & ab altera parte capiatur Gf ipfi GF 
equalis, & fint GE, GF, GH continue proportionales. Deinde 
per pun@a E, F, H, G, f ducantur fibi invicem parallele recte ER, 
FL, HM, GQ, fl, giuas fecet Hyperbola quevis LA1Q! cen- 
tro E, Afymptotis EX, EG defcripta, & compleatur parallelogram- 
mum EGQR. Jam fi fit ¢ ad T ut area Hyperbolica LFf/ ad 
parallelogrammum E Q: erit sad $ ut area M@HGQ ad EQ; vad 
Vut GF ad GE; rad R ut GH ad GE. 

Libet & cafum alterum adjicere ubi corpus afcendit; ne forte 
analogia illa, que inter utrumque fervari debet, in allata conftru- 
ctione quodammodo perire videatur. Ergo eadem atque prius 
denotantibus V, R, T, $, ponantur v & r pro velocitate & refiften- 
tia {ub afcenfus initio, s pro {patio quod corpus afcendendo defcri- 
bere poffit antequain tota velocitas amittatur, + pro tempore hujus 
afcenfus. Ad EG erigatur perpendicularis GO ipfi EG zqualisy 


& fumendo puntta F, fi ad eafdem diftantias hinc inde 4 puncto G; 
jun- 
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jungantur OF, Of, quibus occurrat in 7 & ¢ circuli arcus' TG? 
centro O defcriptus, & fint Gh, Gf GE continue proportianales, 
& ducatur ipfi ER paral.ta bos Hyperbole occurrens in mz. Dé- 


\u 
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inde fi ¢ fic menfura anguli FO ad Modulum T, hoe eft, fi ¢ fit 
ad Tout arcus 7Gr ad radium OG: erit s menfura rationis inter 
Eh & EG ad Modulum S, vel erit s ad $ ut area Hyperbolica 
mbhGQad EQ; & verit ad V ut Gfad GE; atque r ad R 
ut Gh ad GE. 


Prorositio V. 


Logifticam defcribere per Canonem Logarithmorum. 


S' ad Logiltice BQ@DG Afymptoron -APCF ordinatim appli- 
centur bine quavis recte 4B, FG intercludentes Afymptoti 
portionem quamvis fF: erit illa portio menfura rationis quam ad 
invicem habent ocdinare;- hae utique eft natura Curve notiffima. 
Integrum ergo & perfectum Syitema Logometricum per hanc Li- 
neam exhibetur: id quod etiam de Hyperbola dici poteft per Pro- 
pofitionem precedentem, de Spirali AEquiangula per fubfequentem ; 

am 


{ 20 ) 


mam omutto complures alias Figuras, que & ipfe dudum funt in 
Geometriam recepte. Itaque fi detur Afymptoti pofitio & fimul 
duo punda per que Curva tranfire debet, dabuntur punéa reliqua 
per cafum priorem Propofitionis tertiz. Quod fi data pofitione 
Afymptoti, detur infuper Syftematis Modulus atque unicum pun@um 
per quod ducenda erit Curva; invenientur puncta reliqua per Ca- 
fum pofteriorem Propofitionis ejufdem. Ifte véro Modulus quo 
pacto definiendus fit, & qualem habeat magnitudinem, jam oportet 
exponere. 

Ducatur rea BC que Curvam tangat in B & Afymptoton fe- 
cetin C, Dico primo, magnitudinem fubtangentis -4C eandem pere 
‘manere ubicunque fumatur punctum B.  Intelligatur enim Ordinata 
PQ viciniffima Ordinate 4RB, rea vero QR parallela Afymp- 
toto 4C, ac detur Ordinatarum 
intervallum illud quam minimum tT) 
AP, Ob datam igitur lineolam 
AP, dabitur ratio quam habet 
AB ad PQ, & divifim ratio 
quam habet 4B ad RB, atque 
adeo (propter fimilia triangula 
BAC, BRQ) ratio quam habet 
AC ad KO five .4P, atque inde 
magnitudo ipfius 4C.° £ 

Dico fecundo, determinatam 
hanc & immutabilem fubtangen- 
tem .4C, effe Modulum ad quem 
exigende funt menfure ille inter- 





cepte 4F, Patet hoc per Co- 0) TET Pp 
rollarium fecundum Propofitionis i 
prime: nam dum termini 4B & BR A 


PQ ad equalitatem proxime ac- 

cedunt, erit 4C ad 4P, que metitur rationem inter 4B & PQ, 
ut terminus -4B ad terminorum differentiam BR. Unde data fub- 
tangente, facilis eft defcriptio Curve & folutio Problematum ome 
nium que exhinc pendent. 

Si Curva jam defcripta habeatur, fubtangentis magnitudo fic de- 
terminabitur. Producatur Ordinata quevis CD ad E, ita ut CE 
ad CD rationem habeat Modularem, per Corollarium fextum Propofi- 
tionis prime definitam; & recta EB que 3 pundo E parallela du- 
citur Afymptoto, queque Curve occurrit in pun&o B, zxqualis 
erit fubtangenti quefite. Corel. 
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Corel. x, Area ABIH, que inter Curvam BDI & Afymptoton 
ejus 4CH infinite verfus AJ extenditur, & ad alteram partem ab 
Ordinata 4B terminatur, xqualis eft parallelogrammo 4 BEC ab 
Ordinata eadem .4B & fubtangente .4C comprehenfo. Componun- 
tur enim area & parallelogrammum ex elementis que funt ut 
APX AB & ACX RB, queque adeo equantur propter. analo- 
giam inter AP & RB, AC & AB. 

Corol. 2. Atque hinc, ob datam fubtangentis magnitudinem, area 
lla indefinita crit ut Ordinata ad quam terminatur. 


Scholium. 


Hujus Propofitionis ufus per Exemplum declarabitur. Proponatuf 
ad quamlibet altitudincem 4 tuperficte telluris, inverire denfitatem 
Atmofphere. Sit 4B tellurs fuperficies, & abinde furium pro- 
ducatur perpendicularis «f FZ atque ad hujus punta fingula dude 
concipiantur Ordinate FG, que fint ut Aeris dertitates in locis F; 
& Ordinatarum termini omnes G in Liaea Logiitica BDGT fiti 
erunt. Patet hoc per Corollarium fecundum hujus Propofitionis. 
Nam area indefinita FG7H eft ut quantitas {eu pondus Atmofphere 
fupra locum F, & pondus illud eft vis que comprimit Aerem in hoc 
loco, ifthec vero vis (uti docet Experientia multiplex) eft ut Acris 
compreffi denfitas FG. 

Traque fi quotlibet alritudines fumantur in Arithmetica progref- 
fione: denfitates Aeris in his altitudinibus erunt in progreffione Ge. 
metrica; & differentia binarum quarumvis altitudinum, crit menfucs 
rationis que eft inter denfitates Acris in iftis altitudinibus. 

Ceffante vi gravitatis, ita jam per vim aliquam extraneam intel. 
ligatur Aeris fata compreffio, ut eandem habeat ubique denfitarcia 
quam ad terre fuperficiem ; & quantitas ejus, que modo erat ¢x- 
pofita per aream indefinitam AAB YJ, nunc per xquale rectangue 
lum BEC exhibebitur. Atmofphzre hujus homogenez alcitudo 
AC, eft ad alticudinem Hydrargyri in tubo Torricelli, ut gravitas 
Hydrargyri ad gravitatem Acris; atque inde datur, Huic autem 
date altitudini equatur (per Corol. 1.) fubtangens Curve BDGL 
atque adeo Modulus Syftematis menfurarum omaium: AF. Eft 
ergo Logarithmus rationis inter denficaces Aeris in binis quibufvis 
altitudinibus, ad Modulum Canonis, ut altitudicum earundem dit- 
ferentia, ad Atmofphere predi@z homogenee altitudinem illam 
datam dC. 

Dp Hac 
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Hac ita fe habent ex Hypothefi, quod vis gravitatis eadem fit ad 
omnes altitudines. Ceterum ex Philofophia Newtosiana conftat eam 
diminui, in receffu a centro telluris, in duplicata ratione di- 
ftantie: conclufio itaque paulo aliter fe habebit. Sie S centrum 
teHuris, & AB fuperficies ejufdem; fumatur ipfis SF, $4 tertia 
proportionalis Sf, erigatur ordi- 
nata fg que fit ut Acris denfitas 
in F; & Curva Bga quam pun- 


ctum g perpetuo tangit, erit ca- M 
dem atque prius Logiftica, fed I 
inverfo fitz. Augeatur enim al- Ee 


titudo -4F' particula quam mini- 

ma FAs, capiatur Smad SA ut 

SA ad SAd, ducatur Ordinata c 
mx que fit ut Aeris denfitas io 
M; & erit Sm ad Sf ut SF ad 
SM, & divifim fm ad FAC ut 
Sfad SM, five ut Sfad SF, hoc 

eft, ut S.4q ad SFq. Unde fm 

eft ut SFq inverle & Fad di- B 
recte, id elt, ut gravitatio & mo- 

les Aeris inter F & AZ conjunétim; 
adeoque fmXfg five area fenm 

eft ut gravitatio, moles & denfitas 
ejufdem Aeris conjunétim, hoc 

eft, ut preffio illius in Aerem ine 
feriorem: & fumma fimilium om. 

nium arearum infra fg eft ut fum- 
ma preffionum omnium fupra Fy \ 
id eft, ut Aeris in F denfitas fg: \ 
& fummarum differentia {gam ut 
denfitatum differentia fg — mn. \ 
Detur lineola fm; & erit fg ut area 
{grr adcoque ut f¢—#n, atque inde (componendo) ut m». Ergo 
data lineola fm erit menfura datz illius rationis que eft inter fg & mx: 
atque hinc patet Curvam Bg effe Logifticam. Sed & candem effe 
cum fuora defcripta Logiftica, facile abinde colligitur, quod ordi- 
ate bafi 4B viciniffime & ad equalia intervalla quam misma dif 
polite, refpective fint equales in utraque Curva; ac proinde e2lem 
€urvatura, eadem inclinatio tangentis ad pun@um B, eademque 
fubtangentis magnitudo.. Bren 
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Ergo fi diftantie SF 4 centro telluris, capiantur in Mufica pro- 
greffione ; harum reciproce, nempe diftantie Sf, erunt in progref- 
fione Arithmetica; & Acris denfitates fg erunt in progreffione Geo- 
metrica. 

Ad inveniendam itaque denfitatem in loco quovis F, minuenda 
eft altitudo .4F in ratione diftantie SF ad telluris femidiametrum 
S.A: & Logarithmus rationis intcr denfitates Aeris in 4 & F, erit 
ad Modulum Canonis, ut altitudo illa diminuta 4f, ad Atmofphara 
homdgence altitudinem -4C. 

Quz fupra demonftrata funt, accurate obtinebunt, fi modo At- 
mofphera ex Aere pariter Elaftico rota conftet: rationes igitur alla- 
x25 paululum conturbabune admifti vapores atque exhalationes, qui- 
bus etiam acceder Caloris Frigorif{que diverfa temperies ad altiru- 
dines diverfas. 


Propositio VI, 


Logarithmorum Canonem ad Spiralem _Aiquiangulam 
accomodare. 


a8) Quiangula Spiralis appellatur Linea illa curva 4 DE, que 
polo P defcripta, in eodem dato angulo fecat exeuntes 4 pole 
radios Puy PD, PE, &e. 

Si centro P & intervallo quo- 
vis Pd defcribatur circulus 
ABC, qui radiis P.4, PD, PE 
occurrat in 4, B,C: Dico in+ 
terceptum arcum BC menfu- 
ram fore rationis quam habet 
PDad PE, & interceptum ar- 
cum .4B menfuram rationis 
quam habet 2.4 ad PD. Di- 
vidatur enim arcus 4B in pare 
ticulas quam minimas & xqua- 
les OR, & jungantur PQ, PR ; 
fecantes Spiralem ad S & T in a 
angulis datis PST, PTS: & ob = ** 
datam particulam QR, dabitur _ 
angulus @PR, atque adeo fpecies Figure SPT, & ratio laterura 
PS, PT. Data ergo particula QR menfura erie rations date quam 

D2 haber 
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haber PS ad PT; & firmma particularum, nempe arcus 4B, men- 
fura erit famme fimilis rationnm, hoc eit, rationis. quam habet 
Pal PD. Et eodem argumento, erit arcus BC meafura rationis 
quam haset PD ad PE, 

Dacatur dF Spiralem tan- 
geas ad Circuli & Spiralis in- 
tericctiongm .4, huic vero in 
* occurrat recta PC que ad 
radium Pa normalis erigitur : 
& inbtangens PF erit menfu- 
rarumn Jodulus, per Corol. 2. 
Prop. 1, Nam fi in recta PS 
tamatuc PE ipfi PT equaliss 
& jengantur puncta #7; 7; fimi- 
haerunt triangula PAF, VST. 
Unde PFelt ad VT ut PA 
ad 7S, fed & VT cftad OR 
ut PT ad Pd: ergo ex xquo 
perturbate, PF eft ad O R que 
metitur rationem inter PS ad PT; ut terminus PT ad terminorum 
Cuterentiam 17S, 





Scholium. 


Spiralem zquianeulam, ad Meridiane Nautice diviffonem demons 
frandam, feliciter adhibuit Geometra .clariflimus Eamundus Halleius. 
Sit acp pars octava Sphxre terreftris, p Polus, 2s. quadrans AEqua- 
toris, ap quadrans Meridiani; & queratur magnitado ree, que 
propofitum quemlibet hujus arcum defignet in’ Planifpherio. Per 
fiquatoris & Meridiani interfetionem 2, ducta, intelligatur linea 
Helicocides ade que fecet omnes Meridianos ad angulum femirectum, 
huic eccurrac in a parallelus AZquatori circulus gd, per idem pun- 
ctum d sgatur Mevidianus pd; & longitudo intercepti arcuis A.qua- 
toris a2, erit magnitudo Nautica quefita arcus ag, Refolvatur 
enim arcus ag in particulas innumeras quam minimas gh, ducatur 
parallelus han, fecans Meridianum pdé in 2, Lineam ade in m3 
& actus Meridianus pw abfcindet ALquatorts particulam 64, que 
erit ad mz, five huic (ob angulum femireQ@um wdx). xqualem da 
vel gk, ut peripheria Equatoris ad peripheriam paraileli kvam Eft 
ergo particula 6b magnitudo Nautica particule gk, & fumma’ pare 
ticularum omnium 44, nempe longitudo arcus ad, magnitudo Naw- 

tica 
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tica fumme particularum omnium gh, id eft, arcus ag. Manenta 
jam A2quatore adc vel ABC, concipiatur Spherica {uperficies in 
plano ejus Stereggraphice depingi3 & Polo p occupante centrum Ps 
projicientur Meridiani py2, pdb, pee in totidem redtas Pd, PDB, 
PEC 3 centro P exeuntes, ita ue diftantia abinde puncti cujufvis B 
vel 4, tangens fic arcus 
dimidiati pa vel pz quem 
diftaatia Wa reprxientat. 
Linea vero Helicoeides 
ade convertet fe in Spira- 
fem aquianculam DE, 
polo P deferiptam, & te- 
cantem radios faos om- 
nes ad angulum femi- 
xetum. Hoc fiquidem 
poftulat nota Lex hu- 
jufee Projectionis, ut an= 
guli omnes eandem in 
Plano ac in Spherica 
fuperficie magnitudinem 
fervent. Arcus itaque 
propoliti ag magaitudo 
Nautica 26 vel AB, eft 
ad fubtangentem PF vel huic jam equalem Sphere radium PC, ue 
Logacithmus rationts inter P.4 & PD, hoc ett, inter tangentes di- 
miiacorum arcaum pa & pd, vel pa & pg, ad Modulum Ca- 
nonis. 

Hine quosiatn longiudo Radu eft ad longitudinem arcus minuti 
antas primi, Ut 343 75746772754939 Be ad 1, & reciprocus Moduli Ca- 
nonis oft 2,302 7S so92994 &cy atque lu numeri in fe multiplicati ¢fficiunt 
91 59794467897819 &c: fi magnitude illa Nautica 4B ia minutis primis 
exhibenda fit, uti mos exigit; fudducta tangente  artificiali dimi- 
diaci arcus py A tanzente artificiali dimidiati arcus pa, muluplice- 
tur refiduym per numerum 7915,7°9467897819 &c, et factus dabic 
partes Meridiousles defideratas. Perinde vero te habebit conclufio, 
five in Aquazore, five. extra bunc alibi ad utramvis partem loce- 
car puncium 4. . 
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ScnHoLiuM GENERALE. 


ly eum potiffimum finem precedentia confcripfi, ut allatis aliquot 
Exemplis oftenderem, qua commodiffima ratione Logarithmorum 
ufus in Geometriam recipi, & ad refolutionem Problematum diffici- 
liorum adhiberi poffit. Vifum eft hoc loco nonnullas adjicere por- 
ro conftructiones, eodem confilio effeétas, que mihi ifta traGanti 
fubinde fefe obviam non invite dederunt: ut ita, ex uberiore {peci= 
mine, de preftantia Methodi hujus 
Logometrice judicium feratur. 3 
Parabole polloniana AP fit A -y 
vertex, F focus, 4Q axis, PQ a 
ordinatim applicata ad axem. Du- a 
catur AL que bifariam fecet PQ fo Re 
inL, & producte adjiciatur L Az — | 
que fit menfura rationis inter / a | 
LA-+AQ & QL ad Modu- Loe 
lum 4F: & recta 4AL equilis - 
erit arcui Parabolico’ AP. 
Spiralis Archimedea PQ fimilem habet extcrfionem in rectam. 
Sit QO polus ejus, OP radius 4 
polo dutus ad Curve quodlibet Pp 
punctum P, & ad eum radium i 
normalis 04. Ducatur LA pa- Yo 
rallela tangenti Spiralem in P, que L M 
radium PQ bifariam fecet in LZ; / a 
& ponendo 4F ad OL ut OL “ 
ad OA, ipfi AL adjiciatur LAL ao \ 
que fit menfura rationis inter 9777 ToS 
LA+~AQ & QL ad Modu- SY 
Jum AF: & rea AM xque 
bitur Spiralis arcui PQ. 
__ Spiralis Reciproce deE fit A polus, 4B radius primus & ine 
finitus, CD afymptotos radio primo parallela ad diftantiam 4C; 
& invenienda proponatur hujufce Curve longitudo. Inter Spird- 
Jem illam vulgarem -Aychimedis atque hanc, quam Reciprocam ap- 
pello, ifthec intercedit differentia, quod cum illius radii fint ut ane 


guli quos faciunt cum radio fuo primo, hujus radii @ contrario 
funt 
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funt reciproce ut tidem anguli: 
eandeai utique proportienem ha- 
bet radius f£ ad cadium de 
quam habet angvlus eB ad an- 
guium £.48. Unde ficile col- 
igitur, {i ad puaca £ & e du- 
cantur tangentes EF, ef, & ad 
radios AE, de erigantur nor- 
males 4F, Af, fore normales 
iftas fibi invicem & Afymptoti 
incervallo «fC xquales. Invenie- 
tur autem longitudo cujufvis ar- 
cus Ee, ponendo LZ Ad menfuram 
rationis inter AE & EF~ AF 
ad Modulum AF, & fimiliter 
fm men‘uram rationis inter de 
& ef—<Af ad exqualem Modu- 
lum 4f. Nam fi tangentium dif. 
ferentie EF —ef adjiciatur mens 
furarum differentia lm — LA; 
ageregatum equabitur arcui Ze. 


; eo 

Lbsseeeeseeeaseeseececesesgnens aL 
aed | AP) 

E, | 

fj 

a | 
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| / | | 
| Ao 


Linea illa Logifticay cujus aliquas expofuimus affe@iones in Prox 
pofitione quinta, non abfimilem habet longitudinis fue determina. 
tionem; quam & hoc loco apponam in eorum gratiam qui hujuG 





modi contemplationibus deleGantur. 


Oblata fic igitur Logiftica 


E Mem, cujus Alymptotos AFaf: & queratur longitudo cujut 
vis arcus Ee, Demiffis in Afymptoton perpendiculis EL4, elas 


& 
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& dudtis tangentibus EF, ef, capiatur AL xqualis excefful quo 
tangens EF fuperat fubtangentem AF, & fimiliter a/ equalis cx 
ceffut quo tangens ef fuperat fubtangentem af: & actis Ad, lm 
Afymptoto parallelis, fi tangentium differentie E#——e¢f adjiciae 
tur parallelarum differentia /m—L AZ, aggregatum equabitur ar- 


cui Ee. 

Accedo ad Ciffoidem Dioclezm. Sit 4 vertex cjus. AB dia- 
meter Circuli genitoris, BC Afymptotos, PQ perpendicularis in 
diametrum demiffa, Cifloidi in P & diametro in @ occurrens. 
Agatur 4C que fecet Afymptoton in C ac faciat angulum BAC 
qui fit re@i pars tertia, fumptaque inter BQ & B.d media pro- 
portionali BD jungatur CD; de- 
nique per medium perpendiculum 
PQ aucatur AE recta, que oc- i 
currat Afymptoto in E: & Cit A 
foidis arcus dP zxquabitur dus fy | 
plicato exceflui recte 4E fupra j | 
diametrum 4B, & fimul tri- LE 
plicate menfure rationis inter LY 
BA+AC&BD+ DCad Mo. ‘ 
dulum BC. wp 

Si Ciffoidis area APO con- Ca | 
vertatur circum axem 40; ge- LE . | 
nerabitur folidum cujus dimeafo AXIS DINE GIBE S 
pendet 4 Logometria, & fic con- 
frruitur. Sint 4Q, 4B, AR, 

AS, AT continue proportionales ; 

deinde ad Modulum 7S capiatur c 

QX menfura rationis inter 4B 

& BQ, & retro ponatur YZ exqualis ipfi SR una cum dimidio 
ipfius RB ac triente fimul ipfius BQ: & folidum Ciffoidale axem 
habens 4Q_bafifque femidiametrum PQ, xquabitur Cylindro cujus 
eadem eft bafis & cujus altitudo eft OZ. 

Adjungam folidum ex Conchoide Nicomedis genitum. Sint 4E, 
ae Curve conjugate, polo P, regula CD, intervallo C.d vel Ca, 
axe PaCA ad regulam normali, verticibufque 4 & a defcripte. 
Per polum P ducatur ad libitum rea PeDE, regule occurrens 
in D, Liner vero in E & e: & ex natura Conchoidis, erunt feg- 
menta DE, De intervallo C4 vel Ca equalia. Eodem intervallo 
centroque P defcribatur circuli arcus RS fecans axem PC in f & 

recdam 


DO 
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ream PD in S: & femifumma folidorum Conchoidalium que 
generantur x converfione Figurarum MEDC, aeDC circum axem 
AaP, erit ad f{ectorem Sphere genitum ex circuli feGore PRS cir- 
cum axem eundem converfo, ut 3PCXPD+PRqad PRq. Eee 


rundem vero femidifferentia Cy- 
lindro xquatur, cujus bafis eft 
circulus diametro 4a defcriptus, 
& cujus altitudo eft menfura du- 
plicata rationis inter PD & PC 
ad Modulum PC. 

Area vero Figure totius 4Ee 4 
equatur rectangulo cujus bafis 
eft da, & cujus alticudo CAZeft 
menfura rationis inter PD + DC 
& PC ad Modulum PC. Quod 
fi defideretur quadratura partium 
AEDC, aeDC;3 duétis ad axem 
normalibus 4F, af, in regula 
CD fumenda eft CN que fit 
anguli €PD menfura ad eun- 





C4 


dem Modulum PC: & acta per pun&um Af rea FAS que pas 
rallela fit rete jungenti puncta P, N, queque occurrat normali- 
bus in F & f; erit area AEDC zqualis Trapezio dF ALC, & 
area aeDC zqualis Trapezio af MC. 


Hyperbole quadraturam 
in fuperioribus expofitam 
dedi, eo modo, qui mihi vi- 
fas eft ad propofirum quam 
-Maxime accommodatus. Li- 
betaliam conftructionem hoc 
loco apponere, & fimul ad- 
jicere gravitatis centrum. 
Oblata fit portio interior 
ADB, interclufa curve ADB 
& rece cuivis 4B ad dia- 
metrum PQ parallele. A 
Figure centro C produca- 
tur diameter CDE, que 
bafin 4B bifariam fecet in 
&; deinde fi in diametro 


P c Q 


Joanne nen 





E. Pro- 
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products fumantur CR ad CD, & CD ad CS, ut bafis AB ad diae 
metrum PQ, & ad Modulum CS fiat CN menfura rationis quam 
habet CD ad EX: triangulum reGilincum ANB equabitur area 
curvilinee ADB. 

Hujus autem arex centrum gravitatis Z invenietur, capiendo CZ 
ad CR ut 2CR ad 3 EN. 

Sit nunc oblata portio exterior 4P OB, interclufa curvis oppo- 
fitis AP, BQ, diametro PO, & recte cuivis 4B ad dismewrum 
“y et 
illam parallele.” Eto CD 
conjugate femidiametri 
longitudo extra portio- 
nem oblatam AP OB po- 
fita, que produda in con- 





trariam partem centri C ~ a “ 

bifariam fecet bafim Jb ee 7 ™ 

in E.. Deinde in diamne- | / No 

tro producta fi fumantur if ‘ \ 

CR ad CD, & CD ad CS; / \ 

& CS ad CT; ut bafis gp |e \ 
\ 


AB ad diametrum PQ, Vi 
ponantur vero CR&CT J 


ad eandem centri partem 
cum bafi 4B; & ad Mo- A. B 
dulum CS, in contrariam aR 
entri partem, fumatur CNT 
menfura rationis quam habetc CD ad ER: triangulum rectilinevrs 
ANB equabitur aree curvilinee 4P OB. 

Hujus autem aree centrum gravitatis Z invenietur, capiendo CZ 
ad CR ut 27R ad 3 EN. 

Pergo ad fuperficies ab Hyperbola circum axes fuos convoluta 
genitas. Sit 4 Hyper- 
bola defcripta vertice 4, Ky 
centro C, Afymptoto CB, ™ 
foco F, femiaxe princi- 
pali 4C, femlaxe con- E| 


yugato’ 4B normali ad : 
wAC3. & ad axis AC pun- A; S 
étum quodvis XY fic XA F N 9 














ordinatim applicata, que x| 
Hyperbole occurratad MN. 
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in axe CA capiatur CE ad C4 ut Cd ad CF; & ad sundens 
axem erecta perpendiculari EZ, que Afymptoto occurrat in G, an= 
gulo CEZ infcribatur xqualis ipfi CX recta CZ, que porre 
produda fecet ordinatim applicatam XN ad O. Tum fumatur 
KL que fic wqualis exceflur quo YO fuperat 4B, atque LAL 
qua fic menfura rationis inter CZ-+ZE & CG—+—GE ad Modu- 
lum CE: & fuperficies genita ex arcus “fN converfione cir- 
cum axem 4X, erit ad Circulam femidiametro 4B defcriptums 
at exceflus KAZ quo KL fuperat LAd, ad femidiametrum il 
lam 4B. 

Sit rurfus BN Hyperbola defcripta vertice B, centro C, foco 7. 
femiaxe principali CB, femisxe 
conjugato Cd formali ad CB; 








& ad axis 4C punGum quodvis IR La BY 
X fit XN ordinatim  applicatay ~ ; 
que Hyperbole occurrat ad WV. 

tn axe CB capiatur CE ad C4 AY 

ut Cd ad CF, & jungatur EX. f 

Tum fumatur KL que fit ad aw 7X 

XC utXEad CE, & LAC que ~~ 

rationis inter EX+ XC & CE t a 

menfura fit ad Modulum CE: & CTR ay 


faperficies genita ex arcus BN 
converfione circum axem CY, erit 
ad Circulum femidiametro CB defcriptum, ut linearum KL & L Ag 
ageregatum KM, ad femidiametrum illam CB. 

His addere licebit ab Ellipfi genitas fuperficies. Sit ANB 
Ellipfis defcripta centro C, verti« 
cibus 4 & B, foco F, femiaxe 
principal: CB, femiaxe conjugato ”, ts 
C4; & ad axis CA punctum 
quodvis X fit XN ordinatim ap- 


plicata, que Ellipfi occurrat ad WV. one 

{n axe CB capiatur CE ad CA _~ 
ut Cf ad CF, & jungatur EX. “SI 
Tum fumatur KL que fie ad \ 
XC ut XE ad CE, & LAL que 
rationis inter EX-+XC & CE 
menfura fit ad Modulum CE: 
& fuperficies genita ex arcus BV 
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converfione circum axem CX, erit ad Circulum femidiametro CB 
deferiptum, ut linearum KZ & LAL ageregatum K AL, ad femi- 
cdiametrum illam CB. Ut hee 
witima conftru@io locum habeat, 
oportet femiaxem C4 circa quem cr > UY 
converfio facta eft, minorem effe Ki ~~ 
altero femiaxe CB; aliter enim Mo- 


, CA 
duli CE quantitas —==1— ! 





af CBG = C44 
evadet impoffibilis, & conftructio X 
jila Logometrica (quod ia hue. 
jufinodi cafibus fieri folet) cone 
vertet fe in Trigonometricam, Cc 
qualis illa eft que jam fequi~ EF SB 
tur. 
Sit ANB Eltipfis defcripta centro C, verticibus .4 & By foco F, 
femiaxe principali C.4, femiaxe conjugato CB; & ad axis C.d4 
pun@um quodvis XY fit XN ordinatim applicatay que Ellipfi oc- 
eurrat ad A. Angulo CYN inafcribatur rea CE, que fit ad 
C4 uCdad CF. Tum fu. 
matur KL que fic ad XC ut _ L DM 
XE ad CE, & LM que ane + : ‘ 
uli XEC menfura fit ad Mo- 
ulum CE, hoc eft, que fit 2- Arm 
qualis arcui cuyus finus eft ¥C F \ 








ad radium CE: & fuperficies 
genita ex arcus BN’ converfione 
circum axem CX eritad Circu- 9 Kr 1% 
lum femidiametro CB defcriptum, i \ 

ut linearum KL & LM aggre- i 
gatum K 44, ad femidiametrum il- | | 
lam CB. Poffet hujus etiam fue C™ B 
perficiei. dimenfio per Logome- 
triam defignari, fed modo inexplicabili. Nam fi quadrantis circuli 
guilibet arcus, radio CE defcriptus, finum habeat CY finumque 
complementi ad quadrantem XE: fumendo radium CE pro Mo» 
dulo, arcus erit rationis inter EY +~XC/—1 & CE menfura 
ducta in 4/—¥. Verum ifthec aliis, quibus opere pretium vide= 
bitur, diligentius excutienda relinquo. Ceterum ex precedentibus 


intelligi poteft, quanta fit cognatio inter angulorum atque rationum 
menfu- 
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menfuras, quamque levi mutatione in fe invicem facillime convertantur 
pro variis ejufdem Problematis cafibus. De Cubicarum equatio- 
num radicibus dudum ab Analyftis obfervatum eft ; vel eas exprimi 
pofle per Cardani regulas, atque adeo per duarum mediarum pro- 
portionalium inveationem; vel per divifionem arcus circularis in tres 
zequales partes, fi forte fuerint inexplicabiles per memoratas regulas. 
* Hoc animadvertit Cartefius, fed & ante Cartefium idem obfervavit 
Francifius Vieta {ub finem Supplementi Geometrie. Exhinc autem 
aperte colligitur, qualis fic ordo Nature tranfeuntis ad Anguli tri- 
feGtionem 4 trifectione Rationis. 

Mirabilem illam Harmoniam ulterius declarare lubet, Exemplo 
defumpto ab eadem Figura circum axes fuos convoluta, Sit igitur 
APBO Ellipfis, axis eyus major 4B, minor PQ, centrum C, fo- 
cus F, Hee circum axem utrumvis convoluta Solidum gerieret, cu- 
jus particule conftantes ex materia homogenea, vires attraCtivas ha- 
beant in duplicata diftantiarum ratione decrefcentes: & queratur 
vis qua Solidum illud attrahit corpufculum quodvis, in ejus fuper+ 





* Sublato etenim termino fecundo, tres habentur Aquationum cafas. Hi vera 
refolvuntur ope trianguli. relanguli ABC, rectum habentis angulum ad 4,. ix 
quo.infuper triangulo femper data funt duo latera.. 


ee | For neeenereneenatereeionnonnammesnnccmenenet |W] 
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Cafii. Nam fi fic 23 + gaaxetct 2aad: ponantur ABora, ACH); & 
famantur M & N bine mediz proportionales inter BC+ AC & BC—AC: & 
erit M—=WN radix unica poffibilis affirmativa, fi habeatur -- 2446; vel N~M 
radix unica poffibilis negativa, fi habeatur —2aad. 

Caf. 2. Si fit «3 — gaax=t2aab, exiftente 4 minore quam 6: ponantur 
AB=a, BC=-6; & fumantur M & N bine mediz proportionales inter BC-+ AC 
& BC—AC: & erit M-+N radix unica poffibilis affirmativa, fi habeatur 
+2446; vel —M—WN radix unica poffibilis negativa, fi habeatur — 2425. 

Caf. 3. Denique G fit x3 — 3aaxc—ch2aa6, exiftente a majore quam 4: 
ponantur 4B==4,. BC==a; & fumatur M finus trientis angulorum fumme 
A-~, B, atque N finns trientis angulorum differentix 4— B, exiftente radio 2BC: 
& erunt —M, —N, & M-+N tres radices poffibiles, fi habeatur + 2446; vel 
M,N, & —M—WN tres radices poffibiles, fi habeatur — 2246 

Atque ita Problemata omnia Solida folutionem facilem recipiunt, vel per Cano> 
nem Logarithinicum, vel per Canonem Trigonometricum. Sci 

cre 
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ficie locacum ad axis illius terminum. Jungantur puna P, KB, ac 
fumatur CD que fit menfura rationis inter PF + FC & CP ad 
Modulum C4, pariterque fumatur CE que fic anguli-CPF men~ 
tava ad Modulum CP; fitque FD exceffus menfure CD fupra 
CF, atque FE exceflus ipfius CF fupra menfuram CE: & Solidi 


convolutione. circum axem 

majorem 4B geniti vis in 

corpufculum ad 4locatum, 

erit ad Sphere homogenea 

& eodem axe defcripte vim 

in idem corpufculum, ut 

3FDXCPq a CFcu; 

Solidi autem converfione 

circum axem minorem P Q_ 
geniti vis in corpufculum 

ad P locatum, erit ad Sphe- 

re homogenee & eodem 

axe defcripte vim in idem 

corpufculum, ut 3FEXC.dq 

ad CFcub. Unde cum vis Sphere prioris in corpufculum ad 4, 
fic ad vim Sphere pofterioris in corpufculum ad P, ut C.d ad CP: 
erit vis Solidi prioris in corpufculum ad 4, ad vim Solidi pofterioris 
in corpufculum ad P; ut FDXCP ad FEXCA. 

Hine quoniam Solidum pofterius medium eft proportionale inter 
Solidum prius & Sphzram priorem: vis Solidi pofterioris in cor- 
pufculum ad .4, erit media proportionalis quamproxime inter vires 
Solidi prioris & Sphere prioris in idem corpufculum ad .4, fi 
modo axes Ellipfeos fint prope equales. Itaque in hoc cafuy po- 
nendo CG mediam proportionalem inter CF & 3FD, & capiends 
CH ad 3FE ut CA ad CF; pofterioris Solidi vires ad  & Py 
wel ad B & Q, erunt ad invicem quamproxime ut CG ad CH. 
Td quod non inutile prebet compendium ad inventionem Figure 
Telluris, qualem eam fubtiliter inftiruit celeberrimus Nevwtonus, fume 
mus ille Philofophie fanioris Inftaurator. 

Confideratio virium centripetarum aliud porro mihi fuggerit Ex- 
emplum, in quo fatis ampla fe prodit mutationum varietas. Propo- 
matur Trajectoriarum f{pecies enumerare, in quibus corpora moveri 
poflunt, que & viribus centripetis in ratione diftantiarum triplicata 
decrefcentibus agitantur, queque de loco dato, cum data velocitates 


fecundum datam ream egrediuntur. 
Caf. 
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Caf. t. Sit S centrum virium, exeatque corpus de loco Pfecun= 
dum re@am PQ vel OP, ea cum velocitate quam acquirere poffet 
ab iifdem viribus, libere cadendo verfus centrum S de loco G, & 
cafu fuo defcribendo altitudinem CP. In datam reétam QPT 
demittantur perpendicula SQ; CT, centroque S -& intervallo 
V¥SQq-~+-QTq defcribatur circulus R74, recte SPC occurrens 
in R: deinde ad Modulum /SCq—Skq fit arcus RA menfura 
rationis inter SR + /SRq—SPq & SP, jaceant autem arcus ille 
R.A & pun@um Q ad diverfas partes rete SR; & punctum 4 
erit Apfis fumma Traje@orie. Exhinc vero ‘Trajectoria dabiturs 
fumendo S.Af xqualem ipfi YSCq—SRqs deinde in reda Sd 





eapiendo longitudinem quamvis SD que fit minor quam 54, ad 
eandem erigendo perpendiculum DE fecans circulum in £, & jun- 
gendo SE. Nam fi ad utrafque partes puncti «4 ponatur arcus cir 
cularis .4R, cujus longitudo fit menfura rationis inter SE -~- ED 
& SD ad Modulum S14, & in femidiametris SR capiantur di- 
fiantie SP zquales ipfi SD: erunt pun@ta P ad Trajectoriam de- 
fcribendam. ‘Tempus autem quo radius SP, & centro ad corpus 
motum. ductus, percurret aream quamvis S.4P, erit ut recta) DE? 
nam area percurfa equatur ipfi DE in Modulum dimidiatum 3 5 A€¢ 
du@z. Velocitas vero corporis in loco quovis P,. erit ad veloci+ 


tatem qua in Circulo, ad-eandem diftantiam SP, cum iifdem viribus 
revolv3 
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revolvi poffet, ut 47SCq—SPq ad SC. Ex ipfa conftructione pa- 
tet, hance Spiralem primam infinitis gyris circa centrum virium con= 
torqueri, quin & {eipfam infinitis vicibus decuflare, & fiti erunt 
Nodi omnes ad. Apfidis lineam 4S. 

Caf: 2. Recedat punctum C ad infinitam diftantiam a centro S; 
& corporis de loco P fecundum rectam PAL vel MP exeuntis ea 
fit velocitas, quam acquirere poflet cadendo libere ad eundem locum 
P ab infinita diftantia. Ad ream SP ducatur normalis S44, que 
fecet PAZ in AL; deinde centro S & intervallo SP defcribatu;y 
circulus, & in ejus circumferentia capiatur arcus PX, cujus longi- 
tudo fit menfura rationis in- 
ter diftantiam quamvis SD 
& diftantiam datam SP ad 
Modulum S14, jaceant au- 
tem arcus ille PX & pum 
cum A ad diverfas partes 
rete SP fi SD fuerit ma- 
jor quam SP, aliter ad eaf- 
dem, inque femidiametro 
SX ponatur SZ equalis ipfi 
SD; & pun@um Z erit 
ad Trajectoriam defcriben- 
dam. Tempus autem quo 
radius §Z, a centro ad cor 
pus motum duus,percurret 
aream quamvis SPZ, erit 
ut differentia quadratorum 
ex SZ & SP: Nam area 
percurfa, eft ad illam differentiam, in data ratione Moduli dimidiati 
35M ad SP. Velocitas vero corporis in loco quovis P, zequalis 
erit velocitati qua in Circulo, ad eandem diftantiam S2, cum iifdem 
viribus revolvi poffet. Ex conftructione patet hance fecundam Spi- 
ralem effe Aiquiangulam illam Propofitionis fexte ; ea vero migra- 
bit in Circtlam ubi angulus SP.AZ fit reQus. 

Caf. 3. Ut velocitas fic adhuc major, abeat jam pun@um C ad 
diftantiam pluf{quam infinitam a centro S, vel (quod perinde eft) 
accedat 4 parte contraria eidem centro, ad finitam diftantiam; & 
corporis de loco P fecundum re@am PQ vel QP exeuntis, ea fit 
velocitas, quam acquirere poffet afcendendo libere de loco C ad in- 
finicam diftantiam, & deinde ab infinita diftantia ex altera centri 

parte 
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parte defcendendo ad locum P, viribus centripetis inter’ afcenden- 
dum in equales vires centrifugas converfis. In datam rectam P OT 
demittantur perpendicula SQ, CT; & erit TQ vel major, vel z- 
qualis, vel minor quam SQ. Si TQ _fucrit major quam SQ; cen- 
tro § & intervallo VTQq—-S Qq defcribatur_circulus RBE recte 
SP occurrens in R, deinde ad Modulum /SCq—SRq fit arcus 
RB menfura rationjn inter SR+./SRo+SPq & SP, jaceant au- 
tem arcus ille RB &.punétum Q ad partes diverfas recta SP. Ex~- 
hine TrajeGoria dabitur, fumendo SAZ exqualem ipfi YSCq—SR4s 
in reta SB capiendo longitudinem quamvis SD, ad eandem erigende 
perpendiculum SE cir- 
culum fecans in E, & 
jungendo DE. Namfi 
retro ponatur a puncto 
B ctrcularis arcus BR; 
cuyus longitudo menfura 
{it rationis inter SE--ED 
& SD ad ModulumS44, 
& in femidiametro SR 
capiatur diftantia SP 2- 
qualis ipfi SD: erie 
punctum P ad Traje- 
Ctoriam —_defcribendam. 
Tempus autem quo ra- 
dius SP, a centro ad 
corpus motum ductus, 
percurret aream quame 
vis hujus Trajectories 
erit ut incrementum vel 
decrementum recte DE 
per tempus illud factum: nam area percurfa equatur huic ineree 
mente vel decremento in Modulum dimidiatum 15 A4du@o. Vee 
locitas vero corporis in loco quovis P, erit ad velocitatem qua in 
Circulo, ad eandem diftantiam SP, cum tifdem viribus revolvi pof- 
fet, ut fSCq+SPq ad SC. Ex conftructione patet, hanc Spira- 
lem tertiam infinitis gyris centrum cingere infra punctum datum P ; 
at fupra idem pundtum vel non undique cinget, fi arcus RB minor 
fuerit quam circumferentia tota RBER3; vel toties cinget, quoties 
arcus ile circumferentiam excedit. 





Caf. 4s 
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Cal 4. Reliquis manentibus, fint jam TQ & SQ zquales. Cen- 
tro S& ineervallo SP defcribatur circulus PXB, & fit arcus PB 
xqualis ipfi SC, jaceant autem arcus PB & pundum Q ad partes 
diverfas rete SP. Exhine'Frajecioria dabitur, {umendo in rea SB 
longitudinem quamvis SD, 
centroque S & intervallo 
SD defcribendo circuli ar- 
cum DZ zxqualem ipfi Sc. 
Nam fi ordine circular cqn- 
trario ponantur arcus PB a 
punto P & arcus DZ a 
puncto D: erit pundum Z 
ad Traje@oriam  defcriben- 
dam. Tempus autem quo 
radius SZ, a centroad core 
pus motum ductus, percurret 
aream quamvis SPZ, erit 
ut differentia radioram SZ © 
& SP: nam area percurfa 
eequatur huic differenti du- 

&z in femiffem diftantie SE.. 
Velocitas vero corporis in 
Yoco quovis P, erit ad ve 
locitatem qua in Circulo, ad eandem diftantiam SP, cum iifdem viri- 
bus revolvi poflet, ut SCg + SPq ad SC. Ex conftrudtione pa- 
tety hane Spiralem quartam cffe Reciprocam lam, cujus longitudi« 
nem fupra dimenfam dedimus. 





dem circuli arcum cujus fecans eft SP, ut fSCq-+SRq ad SR; 
ponatur autem arcus ille Rd ad eafdem partes recte SP cum pun- 
&o QO: & ud crit Aplis ima Trajectorie, Exhinc vero Frajecto- 
ria dabitur, fumendo SAL wqualem ipfi /SCq+SRq, in rea SA 
capiendo longitudinem quamvis S‘D que fit major quam 54, du- 
cendo DE que circulum tangat in Z, & jungenda S&. Nam 4 
ad utraf{que partes pun@ti 4 ponatur arcus circularis <f%, cutus lon- 
itudo menfara &t anguli DSE ad Modulum S47, & in femidia- 


metris SR capiantur diftantie SP equales ipfi SD: erunt punda 
R ad. 
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P ad TrajeGoriam defcribendam. Tempus autem quo radius SP, 
A centro ad corpus motum ducius, percurret aream quamvis S-4?, 
erit ut rela DE: nam area percurfa equatur ipfi DE in Modu- 
lum dimidiatum $544 duce. Velocitas vero corporis in loco 
quovis P,; erit ad velocitatem qua in Circulo, ad eandem diftan- 


tiam SP, cum jifdem viribus revolvi poffety ut /SCq + SPq ad SC 


\ . i 
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Ex conftructione patet, hanc quintam Spiralem vel nullum habere 
Nodum, vel unicum, vel plures, pro varia proportione recte S Ad 
ad diametrum circuli EAR: toties enim Traseéoria fefe decuf- 
fabit, quoties illa recta diametrum excedit, & Nodi omnes fiti 
erunt ad Apfidis lineam 4S. 

Sunt itaque TrajeCtoriarum quinque Species. Harum primam 
atque ultimam defcripfit olim New'tonus, per Hyperbole & Elipfeos 
quadraturam. 

Geometris integrum erit, ex adductis hactenus Exerspits de Me- 
thodo noftra judicare; quam quidem, fi proba fucrit, ulterius excolers 
pergent & excolendo latius promovebunr. Parcr utique carnpus ame 
pliffimus in quo vires fuas experiri psterunt, profertim f Logo- 
metria Trigonometriam infuper adyungant, quibus miram quandam 
affinitatem in fe invicem euntibus intercedere notabam. Hifce qui- 
dem Principiis haud facile crediderim generaliora dari poffe; cum 

Fe tots 
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cota Mathefis vix quicquam in univerfo fuo ambitu complearur, 
preter anguloruam & rationum Theoriam. Neque fane commodiora 
fperabit, qui animadverterit Effectionis faciliratem per ampliilimas illas, 
oranibufque fuis numerts abfolutas, tum Logarithmorum tum Sinu- 
um & Tangentium Tabulas, quas antecefforum noftrorum [audatif. 
fime folertia debemus accepras. Ut vero tanti beneficit ubericr 
nobis exfurgat fructus, id nunc exponendum reflat, quibus artibus 
ad iftiuimodi conclufiones rectiflima perveniacur. fo hune fnem 
Theoremata quzdam, tum Logometrica tum Trigonometrica ad~ 
jeciffem, que parata ad ufum afferve; ni confulnus vilum effet, 
quum abfque rimiis ambagibus ea tradi non poifent, intaa potius. 
oeveterive atque aliis denuo inveftigands relinquere. Ccterum ifthoc 
apparatu non femper eft opus; nam in Methodo Fluxionum fepe 
evenit ut ipfe Fluentes, omiffis hujufmodi fubdfidiis, ad Logome- 
triam fatis. commode revocentur: id quod uno atque altero Exem- 
plo oftendam. 

Egimus in precedentibus de re¢tilineo Gravium defcenfu, per Mee 
dii refiftentiam continuam retardato, ex Hypothefi quod illa refi- 
ftentia effet in duplicata ratione velocitatis. Ex. eadem Hypothefi 
refiftentiam corporis penduli, in Cycloide ofcillantis, jam fit propo- 
fitum invenire. Cycloidis itaque in rectam explicate fit 4C dimi- 
dium, C punctum infimum, B pun&um & quo cadere incipit core 
pus pendulum, BC, CD arcus defcenfu ejus & fubfequente afcenfu 
deferipti. Hifce pofitis, exquirenda eft ratio quam habet refiftentia 
corporis in loco quovis E, ad pondus ejus relativum in Medio re- 
fiftente. Exponatur pondus illud per 4C; & vis ab eodem oriunda, 
qua pendulum acceleratur ad E, exponetur per CE: gue ii dica- 
catur x, & momentum ejus --*; momentuin arcus jam defcripti- 
BE erit —«. Expona- 
natur vis refiftentiz per 
#3 & vis qua pendulum ¢ D Cc ERA 
‘vere acceleratur, erit ut a 
exceffus vis prioris fu- 
pra refiftentiam, hoc eft, 
ut «—z. Ttaque cum refiftentia fit ut quadratum veiocitatis, re- 
fiftentie momentum % erit ut velocitas & velocitatis momenturs, 
hoc eft, ut —x & xz, five ut zk—x%. Nam fi tempus in 
particulas aquales dividatur, erit velocitas ut arcus defcripti mo. 
mentum —.x, & velocitatis momentum ut vis acccleratrix « —z qua 
momentum illud generat. Quoniam ergo 4 eft ut 24— 2%, fi ca- 


pater 
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piatur quantitas invariabilis 4, qua fit idonee magnitudinis: eri¢ 
ARMmEN KKK 

Ad hanc equationem conftruendam, affumatur quantitas v quz 
fit variabilis, & fingatur equatio z=—p + gx + rv,.in qua note Pp, qr 
defignent alias novas quantitates invariabiles; & erit z-—=qgx +rv. 
Hifce porro valoribus ipfarum x & %- fubfticutis in. equatione pri- 
ma aioe axe, habebitur 2g—p, x + arv=gq—1, ex + YU Ks 
Ut hec equatio fimplicior evadat, ponatur g-— 1 = 0, & 2q—p= 9; 





Vv . 
five gant; & pra: & fet anak, AC preteres wma Nr. 
Jacentibus punctis D & S ad eandem partem puncti C, iatclligacuy 
eS equalis ipfi a: & erit a=SE-+rv, atque CSS. Sic 


valor quantitatis v, dum incidic punctum E in pun@um C: & quan- 
titas x; five CE, aquabitur menfure rationis quam habet v ad ¢ 
pro Module CS, per Propofitionem primam : quam equalitatem fic 


defignare foleoy CE=CS =. Tota ergo Problematis difficultas jam 


. . . Vv 
revocartur ad binas illas equationes CE==CS prs atque = SE + rv: 


he vero deduci non poterunt in ufum, priufquam determinate fu- 
erint quantitates r & CS. Ad hoc efficiendum, duz reftant con- 
ditiones nondum adimplete; oportet enim refiftentiam effe nullam, 
atque adeo quantitatem = five SE rv evanefcere, ubi pun@um £ 
in punta B & D incideriz. 

Sint ergo 6 & d valores ipfius v, dum incidit punétum E in pun@a 
B & D refpettive: & in his cafibus habebuntur SB-—-+rb—o, 


SE SD 
SD-+rd=o. Unde r= sy; rot» atque ~-SE+rv= 
SE” SB=SE—2 SD. Porvo crit 24; atque adeo C52 = 
SE—= SB=SE—— SD. Porto erit S== 7; atque adeo CS i= 


(cst —cs < - cs\f—cz + CD=) BD: unde dabitur pun- 
chum S. 

Componetur itaque Problema hunc in modum. Producatur BD ver- 
fas Dad S, eo ufque, donec BD fucrit menfura rationis inter SB & SD 
ad Modulum CS. Deinde ai arbitrium pofita quantitate c, ita cae 
piantur quantitates 6 & v; ut codem Modulo CS, fiat CB menfura. 
rationis quam habet 4 adc, fiat quoque CE menfura reationis quam 
Rabet vade: & erit vis refiftentie in loco E, ad pondus rclativem 
corporis penduli, ut SE~>S B, ad CA, 


Flujus 
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“Hujus Problematis folutio utilitatem habet in Phyfica non cone 
temnendam: quapropter conftru@tionem ejufdem Lincarern, ex ean 
dem Analyfi deductam, fubjungere vilum ef. Invento uti fupra 
puncto S; ad re@tam $4 erigantur perpendicula Di, Ceo, EX, BF, 
AN, rete &N utcunque per S duttz occurrentia in Ayo KR FN 
Per pun@um ¢ ducatur recta da paraliela rectz D4, que iitdem 
perpendiculis occurrat in d, ¢, 6 6,4; & ad Alymptoton Sud ducas 
tur Logittica HGIF, qux tranfeat per puncta if fe Fy fecctque 
perpendicula Cc, EK ia G x 
& J, ac parallelam da in mz: “ 
namque his pofitis, erit pon- 
dus relativum corporis pen- 
duli, ad vim illam qua pen- 
dulum acceleratur ad pun- 
um E in Medto non re- 
fiftente, ut aN ad eK; 
erit autem ad vim refiften- d---—-—- 
tie in loco E, ut aN ad 
XI; atque adeo ad vim qua 
pendulum acceleratur ad = gyi 
puncium £ in Medio refi- i 
ftente, ut aN adel, Por- { 
ro, fi per pun@um m duca- § Dj 
tur ad rectam S44 per- 
pendicularis Lmdd, que P 


fecet SN in L: erit AZ lo- om 
cus ubi refiftentia fit maxi« : 


ima: atque adeo refiftentia 
illa maxima, erit ad pon- 
dus relativum penduli, ut 
Lm ad Na, hoc eft, ut 
CM ad CA. a 
Ceterum fi ita ducatur 
reCta SN, ut abfcindat re- 
cam DH que ‘fit dupla ipfius SD, centroque C & intervallo CB 
defcribatur Circulus BOP, qui occurrat perpendiculo KE in O: erit 
penduli in Medio refiftente ofcillantis velocitas in loco E, ad yclo= 
citatem penduli cjufdem ad eundem locum E delati per idem pondus 
reiativum in Medio gon refiftente, ut media proportionalis inter 
CS & KL ad £0. 
Adhec 
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Adhec fi jungatur CO, & in. perpendicule KE fumatur EX, que 
fit ad CB ut CB ad mediam proportionatem inter Ce & KJ; con- 
tinuoque ductu recte ZR in bafim BE generctur area BORE: 
erit tempus quo Cycloidis arcus BE defcribitur in Medio refiltente, 
ad tempus quo idem arcus defcriberetur in Medio non refiftente, uc 
area illa BORE, ad Circuli orem BOC. Pergo nunc ad alia. — 

Denfitatem Acris invenimus ad quaivis altitudinem, ubi vis: 
Gravitatis vel erat untformisy vel decrefcebat in receflty a centro 
telluris in duplicata ratione diftantie: libet candem exquirere de- 
nuo, ubi gravitatio vel augerur ve) diminuitur in ratione date cu- 
jufvis dignitatis diftantia. Sit S centrum telluris, .4 punctuim 
in <jus fuperficie vel ahbi utcunque fitum, 
SAF recta a centro ad f{ummitatem Aimo- 
iphere produgta: & querenda fit ratio den- 
fitatis in loco 4, ad denfitatem in loco quo- 
vis F, ex Hypothefi quod vis gravitatis in F 
fic ut difaniie SF digaitas quecunque SF*, 
cujus index eft x. Pro SF feribatur x, ac de- 
fignent d & wu denfitates Acris ad 4& F; & 
cum denfitas fit ubique ut preffura totius Aeris 
incumbentis, erit denfitatis momentum ut moe 
mentum preflurz, hoc eft, v ut vex, atque 


adeo ~ utx*. Sit 4Caltitudo Atmofpharay 


cujus uniformis denfiras cadem effet ac denfitas 
ioci f, vel fit AC ad altitadinem Hydrargyri 
baromecrici in loco .4, ut denfitas Hydrargyri 
ad denficarem Acris in codem loco 4: & fi 
punctum # accedere intelligatur ad punCtum .4; 
erit alticudo Hydiargyri barometrici in loco 4, 
ad altitudinem Hycrargyri barometrici in loco 





Fy ut AC ad FC. Aeris ergo in loco 4 den- Fa 
fitas d, eft ad Aeris in loco F denfitatem v ut 3+ 
AC ad FC: unde confequitur ut fit dv 


five wv, ad Wd five v, ut AF five x ad AC. 


oo. . a vu . za" 
Erit iraque, in hoc cali, AC— meee, Sf 
Quoniam ergo, ubicunque fumeretur punctum 


v ‘ UO exe : 
FF, erat ~ ut xx": erie porro AC= ==, ubicunque fumatur pun- 


v  SAe 
cum F, 
Fam. 
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jam fi gravitatio fit reciproce ut diftantia 3 centro, five ut 


= vel x7'3 crit #==—1, atque inde 


a . 
ACL =SA~; unde fi Fluentes ftatuantur 
v. % oe 
aquales, menfura rationis inter denfitates d a+ 


& vad Modulum 4C, equabitur menfure 
yationis inter diitantias SF & S_d4 ad Modu- 
fum SA. ; 
Si gravitationis fit alia quevis Lex: quo- 
: ae “1. . . 
siam eft AC>—=7-3 fi Fluentes ftatuantur Fil 


. t . 8 Fart 
zquales, erit —— in -- 
Ad 





—S a 
we A menfur 


rationis inter denfitates d & uv ad Modu- ine) 
tum 4C. Itaque fi fumantur in progrefh- L 
one Geometrica termini crefcentes 5.4, SF; ¥ 
SEt, SF2, &c: decrefcentes SF, SA, Sf2, 

Sf3, &c: menfura rationis inter denfitates AL 
Acris in 4 & F ad Modulum 4C, erit as ie 
44/3, fi gravitatio fit reciproce in triplicata 


ratione diftantie; erit 4/2, fi gravitatio fic fa 
reciproce in duplicata ratione diltantie ; erit 
AF, {i gravitatio uniformis flatuatur; erit $3- 


34F 1, fi gravitatio fit ut diftantias erit 

3-4F2, fi gravitatio fit in duplicata rati- 

one diftantiz. Et fic proceditur in infini- g 
tum. 

Denique ut plenius conftet, Syntheticas etiam demonftrationes ex 
elementis premiffis levi negotio concinnari poffe; fufficiet unicum 
infuper addidiffe Exemplum , tedet utique plura jam _proferre. 
Repetatur itaque divifio illa Nautica Meridiane quam fupra 
attigimus, & videamus etiam abfque ope Curve cujufpiam Logo- 
metric, annon fimplicior aliquanto fit futura demonftratio ad mo- 
dum fequentem. Sit PXCQ_ Telluris axis, CO femidiameter 
4Equatoris, PAOBQ Meridianus; & inyenienda fit in planifphzrio 
Nautico magnitudo cujufvis arcus 4B. Ad arcus illius terminos 
-4 & B ducantur ab alterutro Polorum P vel QO rete Od, QB, 
femidiametro CO occurrentes in D & E: Dico magnitudinem 
Nauticam arcus 4B xqualem effe menfurg rationis inter EC & DC 


ad Modulum OC. Nam divifus intelligatur arcus 4B in parti- 
culas 
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culas quam minimas RS, & jungantur OR, QS que fecent CO 
in T & 3 & demiffo in axem perpendiculo S-X¥ quod re@e OR 
occurrat in Z, erit lineola SZ axqualis particule RS. Iraque 
imagnitudo Nautica nafcentis arcus RS, ert ad Sphere femidia- 
metrum OC, ut arcus ille RS five lineola SZ ad SX hoc eft; 





ut VT ad VC. Unde (per Corol. 2. Prop. 1.) magnitudo illa 
Nautica equatur menfure rationis inter VC & TC ad Modulum 
OC: & fimiles utrobique fummas colligendo, magnitudo Nautica 
totius arcus 4B zquabitur menfure totius rationis inter EC & DC 
ad eundem Modulum OC. 
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I. dn Extra from the Aa Eruditorum for the 
Month of March, 1713. Pag rin — 


De Contagiosa Epidemia, que in Patavino agro & tota fere 
Venetia: ditione in Boves irrepfit, Differtatio. Auctore Ber- 
nardino Ramazzini, Practice Medicine Profeflore Pubiico. 


Patavii, 1712, in 8vo. 


4 Differtation concerning the dreadful Contagious Diftemper, fei. 
zing the Black Cattle in the Venetian Territories, and efe 


pecially about Padua. 


T is now (at the Publifliing the Difcourfe) a Year and 
half, fince a dreadful, unexpected and violent Contagicn 
has feiz'd the Black Cattle, which, like an increafing Fire, 
could neither be extinguifh'd nor flopt by any Human means. 

This firft began to be obferv'd a little in Agro Vincentino, 
and {oon difcover’d it felf more openly inthe Country, {pread- 
ing it {elf every. way even to the very Suburbs of Padsa, with 
a cruel Deftruction of the-Cows and Oxen. It has alfo been 
taken notice of in Germaxy,in many, Places; nor has it been yee 
wholly conquer'd, Publick News informing us, that ic ftill 
remains in the Territories of Milan. 

Of this (o threatning a Diftemper,the famous Dr, Ramazzini, 
according to his yearly Cuflom, on November 9. 1711. made 
a particular Diflercation ; in which he inquir’d into tite Caufes 
of the Diftemper, and fliew’d what Remedies might be us'd, 
to put.a-ftopta its violent Courtfe. 

Ivis fufficiently. evident, that this Diftemper, in che Cow- 
kind, was atruc Fever, from the coidnefs, rigor. and ftanding 
up of the Hair ofthe Cattle at fir, which was foon fucceeded 
by a violent tharp burning, with a quick Pulfe. That this 
Fever. was malignant, mortal and peftilential, its concomitane 


Symptoms plaialy fhew’d; fuch as great uncafinefs. with dif 
ficulry 
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ficulty of breathing, great pantings with a fore of {norting, 
and at the beginning a kind of Stupor and Drowzinefs, a con- 
tinual Flux of a ftrong fimelling Matter from the Nofe and 
Mouth, a very fetid Dung, fometimes tvith Blood, all Rumi- 
nation ceafing, Puftules breakir.g out over the whole Body on 
the 5th or 6th day, uke the Sm./l Pex; they all generally dy’d 
about the 5th or 7th day, very few of them efcaping. 

The Author deducesthis Diftemper froma contagious Ori- 
ginal, He tells us, it is certain, that out of a great Drove, 
fuch as the Merchants bring yearly into Ztaly out of Dalmatia 
and the Lordering Countries, one Beaft happen’d to -ftraggle. 
fromthe ref, aud be left behind; which a-Cowherd finding, 
brought to a Farm belonging to the Hluftrious and Reverend 
Count Borromeo, Canon of Padua: This Beatt infected all the 
Cowsand Oxen of the Place where he was taken in, with the 
fame Diftemper he labour’d under; the Beaft it felf dying in 
afew days, as did all the reft, except one only, who had a 
Rowel put into his Neck. 

"Tis no {trange thing therefore, if fromthe Efuvia, likean 
Atmofphere, proceeding from the fick Cattle, from thoie dead, 
and from the Cowhoufes and Paftures where they were fed, 
and by that means infected, and chicfly from the Cloaths of 
the Cowherds themfelves, this Infection falling upona proper 
Subje@t, fhould diffufe it felf fo largely. When therefore this 
fubtile venomous Exhalation happens to meet with any of the 
Cow kind, joining it {elf with che ferous Juices and Animal 
Spirits, whilft it is carry’d all over the Body, diforders the 
natural confiftence of the Blood, and corrupts the Ferments of 
the Vifceras whence it naturally follows, chat che natural 
Fun@ions of the Vifcera are. vitiated, and the requifite See 
cretions ftop’d. For 

Dr. Ramazzini not only fuppofes,but afferts,that this Poifon 
is of that kind which rather fixes and coagulatcs, than diflolves 
the Blood: For befides the forementioned S;}mptoms accom. 
panying the Difeafe, the Eye it felf is a Witnefs; fince the 
dead Carcafes being open’d while they are yet hor, lictle or no 

Blood 
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Blood neverthete(s runs our; rhofe Animals having taturally a 
thick Blood, efpecially when the Fever has continued fo many 
Days. Whether therefore this Plague came firft from the 
foreign Beatt, or any other way, it is the fame thing. when a 
laft ic fell upon {ome Animal in which there was the morbid 
Seminary or Ground prepared for it. 

In che dead Bodies of all che Cattle it was particularly obfer- 
wed, that in the Omafus, or Paunch, there was found a hard 
compact Body, firmly adhering to the Coats of the Ventricle, 
of alarge Bulk, and an intolerable Smell: {n other Parts, asin 
the Brain, Lungs, ec. were feveral Aydatides, and large Blad- 
ders fill’d only.with Wind, which being open’d gave a deadly 
Stink ; there were alfo Ulcers at the Root of the Tongue, and 
Bladders fill’d with a Serum on the fides-of it. This hard and 
compact Bedy, like Chalk, in the Omafus, the Author takes 
tobe the firft product of the contagious Miafma. He adds a 
Prognoftick, believing that from fo many Atcempts.and Expe- 
riments, and the Method obferv'd in the Cure of this Venom, 
at laft a true and Specifick Remedy will be found out to extir- 
pate the poifonous Malignity wholly: He alfo expects fome 
mitigation-of it, from the approaching Winter and North 
Winds. He does not think this Contagion can affecét Human 
Bodies, fince even other Species of ruminating Animals, fym- 
bolizing with the Cow-kind, are yet untouch’d by it; nor-was 
the Infection catch’d from the Air, previded due care was ta- 
hen in the burying the dead Bodies. 

As forthe Cure of it: From the Chirurgical Part he com- 
mends Bleeaing, burning on both fides the Neck with a broad 
ced-hot Jron, making Holes in the Ears with a round Iron, and 
putting the Root of He/lebore in che Hole, a Rowel or Seton 
under the Chin, in the Dew-laps3 he alfo orders the Tongue 
and Palate to be often wafhd and rub’d with Vinegar and Sale, 

As for the Pharmac: utical Part: he recommends Alexiphar- 
micks, and {pzcifick Cordials; and from the Veg table Kingdom, 
three Ounces of Fefuits Bark, infus'd in 10 or 12 Pints of Gor- 
aial Water or {mall Wine, tobe given in 4 or 5 Doles; which 

is 
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isto be done in the beginning of the Fever, when the Beaft 
Begins to be fick. Fromthe Axial, two Drams of Sperma Cati 
diffoly’d in warm Wine. From the Mineral, Antimonium Diae 
phoreticum. Againtt Worms breeding, an Infufion of Quick{l. 
ver, or Petrcleumand Milk is tohe given. And lafily, as to 
the Food, Drinks made with Barly or Wheat Flower or Bread, 
like a Ptifane, fref{weet Hay made in May and macerated in 
fair Watcr. In the mean time the Cattle muft be kept in a 
warm Place, and cloath’d, to keep. them as much as poffible 
from the cold Air,daily making Fumigations in the Cowhoufes 
with Funiper Berries, Galbanum, and the like. As to Prevention; 
he enjoyns Care in cleaning the Stalls,and feraping the Cru 
off fromthe Walls; Care alfo is to be taken of their Food, that 
it be good, the Hay and Straw not f{poil’d by Rain in the ma- 
king, and judges their Food ought to be but (paring; FriGion, 
rubbing and currying, not only with the Hand, but with-a: 
Currycomb and Brufh; with Setons under their Chin, made 
with a hot Iron run through the Part, aad kept open with a. 
Rope put through it, 
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IV. ARecipe: Or the Ingredients of a Medicine for the 
{preading mortal Difiemprr amongft Cows: Lately fent 
over from Holland, where a like Diffemper raged 
amongft the Black Cattle. 


Ecipe Veronica, Pulmonarie, Fi; ffopi, Scordii, ana: M. iy 

Rad. Ariftolochia rotunda, Gentiane, Angelica, Petafit 

dis, Tormentilla, Carling, ana une. 12. Bac. Lauri & Funipen 

anaunc.12. Mifc. flat Palvis. 

Bleed the Cow, and give-her every Morning, for 3 or 4 
Mornings, an Ounce ef this Powder-with a Horn in warm Beer. 
If the Cow’s Ilnefs continues, after the omiffion of. 2 or. 3. 
Days, repeat the Medicine for 3 or 4, Days again, ; 
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LE A new Method’ for making Logarithms, and vice versa, for 
Jinding the Number correfponding to a Logarithm given, by 
help of the following Table. Communicated by Mr. Jolin Long, 
S. Theol. Bacc. and Fellow of Corpus Chrifti Col. Oxon: 


Log. Nat. Num. 
7:9432823471 






6309573445 


0,6 | 3.981071706 
9,5 3.162277660 
0,4 |2.511886432 


0,1 1 258925412 
[0.08 | ¥.202264435 


0,06 |-1.148153 624 
oos | £,322018454 
0,04 [| 1.096478196 
0,03 | 1,071519305 
0,02, | 1047128548 








0,009 | £.020939484 
0,008 | 1.018591388 
0,007 | 1.016248694 
0,006 | 1-013911386 
0,005 | £.011579454 
0,004 | 1.009252886 
10,003 | § 606931669 
0,002 | 1.004615 794 
10,008 | 1002305238 






0,7 5.011872 336) 


90,3 1.995262315. 
0,2 1.584893193. 


0,09 | 1.230268771| 


0,07 | 1.174897555) 





O,OL | 1023292992], 


'0,000005 


Nat. Num. 


1:002074475 
1001843766 | 
L.OO1613 109 
1-001 382506 
L-OO1IS1956 
1:000921459 
1-000691015.} 
T.000460623 
1.0002 30285 
1.000207254, 
1.000184324 
1.00016 1194 
1.0001 38165. 
E-COOLIS136 
1.000092106 
_ | 1.006069080 
£.00004605 3 
1.00002 3026 
0,000009! 1.000020724 
0,000008 1.000018421 
0,000007) 1.09001 6418 
0,000006; 1.000013816 
1.00001 1513: 
0,000004! 1000009210 
0,00000 3; 1.000006908 
0,000002! 1.009004605,| 


9,000001} I.GQ0002 302 
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Log. Nat. Nam. Log. Nat. Num. 
0,0000009 | 1.000602072 0,00000009 | 1 000000207 
0,0000008 | 1.000001 8 42 0,00000008 | I.000000184 
0,0000007 | i.COOCOI61E 0,00000007 | r.000000161 
0,0000006 | 1.900001 381 0,00000006 | 1.0000001 38} 
.0,0000005 | T,COCCOII 51 0,00000005 | 1,0000001 15 

|.0,0000004 | 1-000000921 0,00000004 | 1.000000092 
0,000000} | £.000000690 ©,00000003 | r.000000069 
0,0000002 | 1.000000460 0,00000002 | 1.000000046! 
0,0000001 | I 000006239 0.00000001 | 1.00000002 3} 


This Table is what I fometimes make ufe of for finding the 
Logarithm of any Number proposd, and vice versa. For ins 
ftance: Suppofe { had occafion to find the Logarithm of 2030. 
J look in the firft Clafs of my Table (the whole Table confifis 
of 8 Claffes) for che next lefs to 2, which is 1.995262315, and 
againft it is 3, which confequently is the firft Figure of the Lo- 
garithm fought. Again ; dividing the Number propos’d 2, by 
7,99526%315 the Number found in the Table, the Quotient ts 
0023744673 which being look’d for in the fecond Clafs of 
the Table, and finding neither its equal, nora lefier, Ladd o. 
to the part of the Logarithm before found, and look for the 
faid Quotient 1.002374467 in the third Clafs, where che next 
lefS is 1.002305238, and againft it is 1, to be added ro the 
part of the Logarithm already found ; and dividing the Quoti- 
ent 1.002374467, by 1.002305238, laft found in the Table, 
the Quotient is 1.0c00690705 which being fought in the 
fourth Clafs-gives o, but being fought in the fifth Clas gives 2, 
to be added to the part of the Logarithm already found ; and 
dividing the laft Quotient by the Number laft found in the Ta- 
ble, viz. 1.000046053, the Quotient is t.000023015, which 
being fought in the fixth Clafs, gives 9 to the part of the Loga» 
rithm already found: And dividing the laft Quotient by the 
new Divilor,viz. 1.c0G002072, the Quotient is I oc00002 19, 
which: being greater than 1.co0000115, fhews that the Loga- 


rithm already found, viz. 3.3010299 is lef than the Truth by 
more 
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more than halfaa Unit ; wherefore adding 1t,you have Briggs’ 
Logarithm of 2000, viz. 3.3010300. 

Ifany Logarithm be given, fuppole 33010300, throw away 
the CharaQeriftic, then over againft thefe Figures 3...0..1... 
O-.3-. 9..0,you have in their refpective Claffes 1.995262315 
ote Desace Ts 002305238 00 ie vee L + 000069880.+..0,..0 
which multiplied continually into one another, the Product is 
2.000006019966, which by reafon the CharaGerifticis 3, bee 
comes 2060.000019966, ee. that is, 200c, the Natural Num- 
ber defired. I fhall not mention the Method by which this 
Table is fram’d, becaufe you will eafily fee that from the ule 
of it. 
Ic is obvious to the intelligent Reader, that thefe Claffes 
of Numbers are no other than fo many Scales of mean Pro. 
portionals: In the firft Clafs, between 1 and 10; fo that the 
jaft Number thereof, viz. 1,158925412 is the tenth Root of 
10, and the reft in order afcending are the Powers thereof. 
So in the fecond Clafs, the laft Number 1,023292992 is the 
hundredth Root of 10, and the reft in the fame manner are 
Powers thereof. So 1,002305238 inthe third Clafs, is the 
tenth Root of the laft of the fecond,and the reft its Powers,c#<¢, 
Or, which is allone, each Number in the preceding ClafS, is 
the tenth Power of the correfponding Number in the next fol- 
lowing Clafs: Whence ’tis plain, that to conftruct thefe Ta- 
bles requires no more than one Extraction of the fifth or fur- 
folid Root for each Clafs, the reft of the Work being done by 
the common Rules of Arithmeticks and for extraCting the 
fifth Root, you will find more than one very compendious 
Rule in Num. 210 of thele Tranfactions, if any one fhall de- 
fire to examin the computus of thefe Tables. 

The Procefs isexadtly the Reverfe of Mr. Prizgs’s Do@rine, 
in Cap, XV. of his Arithmetica Logarithmica of Flacq’s Edition; 
and had Briges been appriz'd hereof, ic would have greatly 
eafed the Labour of deducing the Logarithms of the firft 


prime Numbers, which appear to have cot him fo much 
il, As 


Pains. 
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41f. An Extradt of a Letter from Mr. Anthony van Leeu- 
wenhoeck, F.R.S. Dated OGober the 12th. 1713. Concerninz 
the Fibres of the Mufcles, &c. 


GENTLEMEN, 

N compliance with your defires, | here fend you a Copy 
I of the Obfervations | communicated ro the great Pentic- 
nary Monfresr Hleinfius, concerning the Membranes with which 
the Fibrille of the Mufcles appear to be encompatied, both ia 
the Flefh of a Whale, Cod-ftth, Salmon, and Smelt; and alfo 
in that from an Oxe toa Moufs; in ali which the appearance 
was the fame. 

The Fiefh of the Whale, was a {mall piece cut of near che 
Tail of the Fifh, which | detired a Sea-Captain to bring me, 
that | might obferve how che Flefh in that part was joined to 
the Tendons in fo large an Animal. Viewing this thro’ the 
Microf{cope, | judged the Fibres thereof to be four times as 
large as thofe 1 had formerly obferved in another piece of 
Whale’s Flefh, taken from another part of the Fifh; which 
made me confider,whether the Fibres of that pare might not be, 
by Nature, furnifhed with larger Fibres for its greater ftrength. 

Cutting the faid Fleth-parts length-wife, and a crofs the Fi- 
bres, I difcovered more plainly than before, that each Particle 
or Flefh-fibre, was enwrapt ina fine thin Membrane. 

To have a better Idea of thefe Fleth-fibres of a Whale, I cut 
a thin flice of ic a-crofs, which I laid on a wetted piece of 
Gla(s, that che Flefh which was very dry and fhrunk, might, 
by the moifture be (welled, and thereby diftended to the natu- 
tural fize it had when on the Body of the Fith itfelf in this 
{tate, placed before the Micro{cope, it appeared as [ caufed it to 
be drawn in the Figure. 4. B.C. D. in which the Parts were fo 
clofe cogether, that their encompafling Membranes, reprefented 
by the black Lincs, were but juft difcernable, fome whereof 
appeared larger than others : thefe, if atcentively viewed, feem'd 


i plainly 
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plainly to. be divided into mulcitudes of others, cut alfo trant 
verfe, the bignefs of which was no larger than acommon Sand to 
the naked Eye, Thefe were fo clofe crowded together, that their 
Figure was very irregular, as well as their fizes different; for tho’ 
each feem’d encompafied with fix cthers, yet {ome of them were 
twice as large as the other. 

Having formerly mentioned the fleadernels of thefe Fibrille 
in the Flefh of a Whale, and judging thefe, as | {aid before, to 
be four times as large, { took a thin flice of the formerly 
mentioned Whale-fleflh (which I had ftill kept by me) and 
after having made it throughly wet, I viewed it with the fame 
Microfcope as {1 had done this of the Tail. This appear’d as is 
reprefented (Fig. 2.) #.F.G.H. Letting the moifture dry away 
from thefe flices, fo ftuck onto the GlafS, the Particles be= 
came much {maller, and che Membranes with which each was 
encompailed, became very vifible ; that is, chofe which were not 
fhrunk away; which was a very entertaining Object to the cue 
rious; and as often as I made new Cuts, a new Object prefen- 
ted it felf. 

A fimall Particle of this Flefh I caufed to be drawn, as in 
(Fig. 3.) 1KLM. Thee Particles feem’d to touch and be 
joined to others; but now being dried, they fhrunk in from the 
Membranes round about them; forthe Membranes could not 
thrink, becaufe they were all joined to one anothez. 

Along thefe Flefh-fibres there runs fome fuch thick Mem- 
branes, that they equal the thicknefs of.a Hair or more, which 
are {carce difiant the breadth of a Sand from each other; from 
thefe larger Membranes other parts are {pread, dividing each 
Fibre into numerous Fidrille; fo that it may be faid, cach 
flefh: Fib.e, no bigger than a Hair, is a-lictle Mufcle encom- 
pafled in its peculiar Coat or Membrane, as I have {aid before. 
Whereas the Defigner had not the fame apprehenfion of the 
fize of thefe Fibres, as Iand fome other Perfons had, I made 
him draw a litle piece as large as it appeared to my apprehene 
fion, as in (Fig. 4.) N.O. P. whence appears the difference of 
one Man’s fight from another. 

§ 
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I have alfo often feen fome few of thefe Fibres, tho’ joyned 
to others, yet but one Fourth of their bignefs to which they 
were joined. 

When I again moiftend thofe reprefented in the Third and 
Fourth Figures, (dryd up and fhrunk) they would be again 
fo {welled and diftended, as to fill up the {paces between the 
Membranes, and re-aflume the Shape they had before they 
were dried. Among feveral little pieces of Flefh placed be- 
fore another Microfcope, and moiflen’d as before, there was 
one, whofe Particles were not feparated upon drying, which I 
fuppofed to be, from the {plitting and tearing afunder of a 
large Membrane that run thro’ the middle of ic, as may be 
feen in (Fig. 5.) Q.R.S.T.V.W. where between S 7. and 
the dried Particles remain unfeparated ; thefe being cut a little 
thicker appeared alfo of a darker hew, and if they had been 

liced yet thicker would have appeared of a dark red. By 
S.W. isreprefented the thick Membrane dividing this piece, 
which was about the bignefs of a Hair; this at 7. fent our a 
Branch, and near W. is fplit into two, I apprehend that a 
great number of Blood-veilels are {pread over this Membrane, 
which by their fmallnefs are not vifible; for ic is by thefe the 
Nourifhmentis convey’d. Between 2. S. and 9.W. the ex. 
ceeding fine Membranes torn from the great are vifible. 

fs ic not amazing that in {uch vaft Animais asa Whale, fuch 
exceeding {mall F+ri/le fhould be found 2 nay, fuch they are in 
{mall Animals; and that che whole fifth Figure is not fo large 
as acourfe grain of Land. 

This Whale was fo large, that the upper part of its Body 
yielded 60 Quarteels of lubber cr Fat, which allowing 30 
Rotterdam Stopes (making each about 3 Englifh Quarts) to one 
Quarteel, it will nearly amount to 24000 Pound weight; be- 
fides, there is a very great deal of Fat about the Entrails. 

Then I caufed a very little piece, confifting only of five Fi- 
brille, tobe drawn lengthwife. as they were {een thro’ the Mi- 
crofcope, as (in Fig 6.) A. B.C.C. EF. in which Figure at 2. 
anda little atthat place, it is divided into two Fibrille, Between C. 

C2 and 
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and F. are to be feen the little Menybratiés which incompafs 
the Fibrille, which are here torn afunder. 

Thave frequently, with pleafure, obferved thefe Fleth-fibres 
lengthways, to be as it were corrugeted or wrinkled, which I 
imagined. to be the Reprefentation of their. Reft or unbent 
Pofture ; and yet more, when the Part to which they. belong 
is bowed together, or brought nearer; but when the Mufcle 
is extended, and its Antagonift acts, there is not the leaft 
wrinkle obfervable in thefe Fibrille. 

However, all the little Inequalities in thefe Fibrille mutt 
not be taken for thofe Corrugations, fince many of them are 
only the! articles. torn off. from the Membranes which encom- 
pafsthe Fibrille. 

Figure (7) G- A. FX. reprefents four little Fibres of a piece 
of Whales-Fiefh i had procured-two Years fince ; this 1-caufed 
to be drawn to fhew the difference. By the two Figures 6 and 
7,is vifible the Diameters of the Fibres are as big again in 
one, as inthe other, therefore the Fibres muft be four times as 
big in Fiz. 6. as in Fig. 7. Now each Ficth fibre being compofed 
of a great many {maller Fibr ills, we may imagine each of thefe 
in-lying Fibres do likewife confift of others of the like Nature. 

I have a-frefh viewed (everal {mall Fibres of OxeFJefh, and 
obferved, tht each of the Fibrille in them was encompafled 
with a thin Membrane, But I cannot fhew thefe Membranes 
fo clearly to: other Ferfons in Cows-Fleih, as in Whales-Fleth; 
becaufe the Parts of the former aro of a much more compact 
and cloie Texture than that of the Whale, from whence they da 
not fhrink fo much in drying. 

{ am cf Opinion, that what I have:faid of the Membranes 
Cencompatiing the Fibres and FibriiJe) of the Flefh in a Whale, 
will likewife hold true in other kinds of Flefh; yea even 
down to that of a Rat ora Moufe: Concerning which I fhalk. 
profecuse my Obfervations. I conclude, ce. 


Ta 
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To thefe Obfervations of Mr..Leewenborck I hall join, 


TH: An Extract from the Journal Literaire, Publifh’d at the 
Hague, for the Months of January aud February, 1714, 
Pag. 238. Being, 


fa Account of {-veral Obfervations concerning the Frame and Tex- 
ture'of the Mufcles; By Mr. Muys of Franequer: 


FLE.Celebrated Mr. M/uys5. who always aéts for the Ho- 

_ nour of the Academy. of Franequer, and Advantage of 

Students in Phyfick and Anatomy, has made {everal Difcove- 

ries, as to the. Mechanifm and Texture of the Mufcles of 
Animals; of which thefe are fome. 

He has obferved, that the flefhy. Fibres of the Mutcles 
are compofed of other fimaller Fibres, which he calls Fibrille: 
thac thefe F:brille are of the fize of a flender Hair, and that 
500 or 600 of them, may. be counted-in one Flethy-fibre, 
whofe Diameter is no more than a 24th part of an Inch. 

That each of thefe Fibrille alfo is made up of more than 
300 little eranfparent Zubalz, but (o flender, that if a Blood 
Globule (which, according to Mr. Leawenhoek, is but the 
1,000,00cth part of a grain of Sand) were divided into 24 
parts, one of thefé could hardly pafS thro’ thefe {mall Pipes. 

He has fhewn, that tho’ the flefhy-Fibres of the Mufces, are 
joined to the Tendons and tendinous Membrane of a Mufcle; 
yet thefe tendinous Fibres are not a continuation of the flefhy 
caes, as moft Anatomitts fuppofe: which he proves thus; If 
by means of a wooden Knife, or only by pulling ir, you 
{eparate the fiefhy Fibres from the Tendon, the end of the 
Tendon to which they were joined, will remain {mooth and 
even, and not rugged, 

Haviag 
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Having made feveral Injections of warm Water into the 
erural Artery of a Lamb of a Year old, all the flefhy-Fibres 
loft all cheir rednefs, and became entirely white. The Fibres 
being whitened by this InjeCtion, he injected a coloured 
Liquor by the fame Artery; and then not only the {mall Are 
teries appeared filled with this tinged Liquor, but he found 
alfo chat the Liquor paft thro’ each Fibre, either in a Serpen- 
tine manner, or undulating, or frameing feveral Angles, or 
joined bya great number of Azafomofes. 

He obferved alfo, that many {mall Branches of the Arteries 
which before could not be {een, appeared vifibly, {pread all 
cound the little Fibrille, and tinged with the ‘ame Colour. 

Baving remarked, that che Parts of the flethy Fibres, which 
were near the Extremities of the Arteries, appeared tinged 
with the Liquor, he examined them with a Microfcope, and 
found che lictle Febrille filled and tinged with the fame Li- 
quor; and yet there was not leaft appearance of the Liquor in 
the later ftices between the Fibrille. 

Having made Injections by the crural Artery, of another co- 
loured Liquor,in the Mufcles, whiten’d, as before, with Water, 
he faw not only the Fibres in fome of the Mufcles, and the 
moft part of them in the others filled with this matter; but ha- 
ving examined them with a good Microfcope, he found the 
Fibritle, and even the leaft Zxbulé which compofe them, filled 
and tinged with the fame Matter; and neverthelefS the {malt 
Ramifications of the Nerves appeared perfectly white. 

{t refules from all thefe Obfervations, 

ift, That che little Tubes, which make a Ficrilla, are really 
hollow, and that the Extremities of the Capillary Arteries open 
into them, and empty there a pare of their Liquor, which is 
re-conveyed by the Veins to the Heart. 

2d. That the Bleod Globules muft be divided into an almoft 
infinice degree of f{malne(S, before they can enter and pafs 
thefe Z#4uli. That the Blood-Globules may be fo divided, 
and when fo divided pafS thro’ the {mall Za#ali, is evident 

from 
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from the rednefs of the Fibresand Fibrille of Animals, which 
have a red Flefh; which wiil be no furprize to them who have 
read Mr. Leeuwenhocks Letter 42, where he fays, that thefe Glo- 
bules do divide themfelves after chismanner, to paf$ thro’ rhe 
laft Extremities of the Capillary Arteries of the Brain; nor to 
thoe who know, that the Globules are extreame foft and eafily: 
feparable, as Mounfiexr Muys has evinced by Arguments groun- 
ded on very curious Obfervations. 

Monfiexr Muys has added to his Obfervations very exact Fi- 
gures, which contribute very much to the forming a clear and 
difttin@ Idea of the Stru@ture of thefe Fibres of the Mufcles, 
and of the manner of the Arteries palling through them} but 
I dare not fo far depend on my Skili in defigning to venture 
to Copy them: 

This knowing Perfon has alfo made feveral Difcoveries 
of the Courfe and Ramifications of the Nerves in the 
Mufcles:.But { wait for an Opportunity of informing my 
felf better of feveral Particularities, before I communicate 
them to you. 

In my laft I wrote to you concerning the Salts which 
Mtr. Muys had difcover’d in Human Blood; but I had for- 
got to inform you, that he had found out a way to feparate 
them from the B'ood, without any Chymical Asalyfs, and 
without making them undergo any change, and to form them 
into Criftais, vifible without a Microfcope; as he has thewn 
to -his Students in Phyfick. 


\V. An 
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IV. 4s Extract of feveral Letters from Cotton Mather, D.D. 
to John Woodward, M.D. and Richard Waller, E/q; 
S..R. Secr. 


TLE firft Letter directed to Dr. Woodwerd, is dated at 

. B: fton in New England, Nov.17. 1712. In this the 
Writer gives an Account of a large Work .in Manutcript, in 
two Volumes in Folio, but does not name the Author. This, 
according to the account of it, is a large Commentary upon 
fome Paflages in the Bible, interfpers’d with large Philofo- 
phical Remarks, taken out of Natural AHiflorians, ‘and the 
Obfervations of himfelf and others, more particularly as to 
Matters obferv’d in America, whence he entitles the Work, 
Biblia Americana. This Work Dr. Mather recommends to the 
Patronage of fome generous Mecénas, to promote the Publi- 
cation of. As a Specimen of it, he tranfcribes a Paffage 
out of it, being a Note on that Paflage in Gen Chap. 6.1. 4. 
relating to Giants; and confirms the Opinion of there having 
been, in the Autediluvian World, Men of very large and pro- 
digious Statures, by the Bones.and Tecth of fome large 
Aninr'ls, found lately in Aléany in New England, which, tor 
fome Reafons, he judges to be Human; particularly a Tooth 
brought from the Place where ic was found to New York, 
1705. being a very large Grinder, weighing 4 pounds and 
three quarters, with a Bone, fuppos’d to be a thigh-bone, 
17 Foot long. He alfo mentions another Tooth, broad and 
flat like a fore-Tooth, four Fingers broad: the Bones crum- 
ble to pieces in the Air afrer they are dug up; they were 
found near a place -call’d Claverack, about 30 Miles on this 
fide Albany. He then gives the Defcriprion of one, which 
he refembles to the Eye-Tooth of a Man; he fays it has 
four Prongs, or Roots, flat, and fomething worn on the 
top; 
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tep it was fix Jaches high, lacking one cightit, as it Taod 
upright on its Root, and almef rhirteen incies in cireren® 
ference ; ic weigha two pounds four ounces 7rey weight - 
There was another neat a pound heavier, found under the 
Bank of F2udfon’s River, abour fifty Leagues from the S<a, 
a great way below the Surface of the Earth, where the 
Ground is of a different Colour and Subftance from the 
other Ground, for feventy five Foot long, which they fip- 
pofe to be from the rotting of the Body, to which thee 
Bones and Tecth did, as he fuppofes, once belong. /¢ were 
to be will’d the Writer had givin an exad Figure of tix,: 
Teeth and Bones, : | 


The fecond Letter to the fame Perfon, is dared Now. 18. 
1712. from Boffon, as all the following are. Jn this he 
ereats of the Plants of América; and. in the firft place, offers 
a Conjecture of his concerning the Shittim Wood, mentio- 
ned in the Sacred Writings to te made ufe of for the Ark, Ge. 
It is faid to be not as moft other Woods, fubje& to rot: 
He judges that it was the black <deacia; that the Gopher 
Wood was the Juniperus arbor tetrazenophyllos, frequent in the 
Eaft-Indies, Gc. He obferves that the Zadians often per- 
form very great Cures with their Plants; of which there is 
a great variety, differing from the European, which he pro- 
mifes a Catalogue and Defcription of; and, for the prefent, 
inftances in fome. As, a Plant efficacious in curing /nflam- 
mations, whence they call it Axtierifypelass it grows plenti- 
fully in the Woods: A Chymical Oil extra@ted ‘from it, ta- 
ken inwardly, does Wonders in abforbing fcorbutick Salts. 
Another Plant, which goes by the Name of Partridge-berries, 
excellent in curing the Dropfy; a Deco@tion of the Leaves 
being drank feveral days as a Tea, difcharging a vaft quan- 
tity. of Urine, as long as the Difeafe lafts; after which it 
may be drank without provoking Urine obfervably.: Gouty 
Perfons drink it with benefit. 
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The Reot caild the Bleeding Root, curing the Fanne 
dies in five or fix. days. 

Another for Gaagreues, of which he does not give the 
Name. 

Another Specifick for the Bite of the Rattle-Suake, and 
another for Quinfes, or fore Throats. A Plant, call’d by 
the Jadians, Taututtipang; infallible forthe Zues Venerea, the 
Root being ufed in a Decoction, and drank half a Pint; a 
Caraplafm of the fame Root, bruifed, apply’d to the Ulcers, 
cures them alfo. 

A Thiftle call'd the Boar-Thifile; very thort and prickly, 
with a large and long Root. To this they add a Roor, 
eall’d the Cancer Root, and a fort of Devils Bit: A Decocti- 
on of which three Roots is a Cure for the Aing’s-Evil, the’ 
very. far gone; a.{mall quantity being drank every day, 
and the bruifed. Roots appiy’d to the Scrophulous Tu- 
mors. 

But of thefe. American Plants he promifes a larger Crop. 


The third Letter relates chiefly to the Birds of that 
Country; where, he fays, they have many of the fame Spe- 
cies With ours in England, He mentions very large wild 
Turkies, fome weighing 50 or 60 pound, but the Fleth is 
very tough and hard. He takes notice of a very large Eagle 
with a great Head, foaring very high, as all of that Genus 
do. As to the Itinerants; he takes notice of vaft Flights of 
Pigeons, coming and departing at certain Seafons: And as 
to this, he has a particular Fancy of their repairing to fome 
undifcovered Satellite, accompanying the Earth ac a near 
difiance. 


The next Letter relates to Antipathies, and the Force of 
the Jmagination. As to the firft, he fays, a Gentlewoman 
of his Neighbourhood {woons upon the {eeing any one cur 
their. Nails with a Knife; which if done with a Pair of 
Sciffors-has no Effet upon her. The Wife of a Perfon, vo- 
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mitisg upon {ccing her Husband take a Vomics the Patient 
that took it being not mov’d, but forced to take a freth 
Emetic. 

Some Hiftorics are here related of the Macule Matrrze. 
One particularly, of a Woman longing for Peas, but rcfufing 
to gratifie her defire, for fear of a fort of Bug, with which 
at that time moft of their Peas were infefted; this Woman's 
Child, when born, had an Excrefcence on the Forehead, re- 
fembling one of thofe Peas, with a black Speck, as the 
buggy Peas had, which after fome time, dry’d away, and 
fhell’d out they fancy’d, as the Bugs are obferv’d to leaye 
‘the Husk of thel Pea. 

This Letter concludes with an account of a Stone, gene- 
rated under the Tongue, near the Root. 
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The fifth Letter gives an account of fome monflrous Births, 
but nothing very obfervable. 


The fixth Letter relates the Srories of foras Perfons that 
had Informations of Medicines for the Diftempers they lay 
under, in their Dreams ;thefe Accounts relate little to Natu- 
ral Philofophy. 


The next, and laft to Dr. Woodward, relates the Cures of 
feveral Wounds in Perfons, which were judg’d mortal. In 
this little of Philofophical Information. 


The next Letecr, being the firft to Mr. Waller, is dated 
at Boffon, Nov.24.1712. In this the Writer obferves, in 
the firft place, That the /zdians have no Divifion of Time, 
except by Sleeps, Moons and Winters.  Altho’ the Indians 
have not divided or diftinguifhed the Stars into Conftellati- 
ons, yet it is obfervable that they call the Stars of Wrfa 
Major, Paukunawaw, that is, the Bears and this long before 
they had any Communication with Eyropeans, He fays, 
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there is a Tradition among them, that in November, 1668. 
a Star appear'd below the Body of the Moon, within the 
Horns of it. {n the next place he mentions the Evening 
Glade; firtt taken notice of by Dr: Childrey, to be:conftantly 
obferv'd there in February, anda little before and after that 
Month; adding, that the Caufe of that Appearance mutt be 
fought for above the Atmofphere. Then he gives a new 
Method of-his own for finding the Julian Period, adding a 
Table for. that purpofe; which concludes this Lettet, 


The nexe relates-the. Appearances of. -feveral unsommon 
Rainlows and. Mock Suns. On the 2d of Fanuary, ina clear 
Sky, bue very cold; the Sun.was from Ten o’ Clock, for 
near Three Hours after, attended with four Parhelia, in the 
midft whereof. were two Rainbows. 

About. fix. Weeks after this; in-a Day much colder-than 
ufed to be at that time of the Year, the Air a little hazy; 
a little after-One o’ Clock, for about half an. hour, four 
Mock-«Suns: were feen. 

He obferves, that thefe: Appearances with them are of 
great varieties, each ufually differing in fome.refpe@ from 


the. other. 


The next Letter-dated, Nov. 26th. to the fame. Perfon, has 
the Relation of a ftrange Difcovery of the Murder of a Pers 
fon in Eugland, to his Brother Fofeph Beacon, at that time at 
Bofton, ina Dream; the Perfon wounded appearing with 
the Wound on his Heads with the Atteftacions of feveral 
Perfons, as to the ‘Fruth of ic: The Information by the 
Dream was on. the 2d. of May, 1687, about Five o’ Clock in. 
the Morning; on the very fame Day his Brother dy’d at 
London, of the; Wounds he had receiv’d in April before: Of 
which Misfortune his Brother Fofeph Beacon neither had, nor 
could have any notice, till the next Communication by 
Shipping, towards the latter-end of Fuse following; when 


he had a Letter of his Brother’s Death, and the Caufe of 
it, 
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it, apreeable to his Dream, but this not diredtly relating to Na- 
tural. Philofophy, 1 omit the Particulars, tho’ the Relation 
feems to be well attefted. 

The following: Letter fent likewife to Mr. Waller, treats 
chiefly of the Rattle-Snake, hinting at che occafion of its Name, 
from the..Rattles in its Tail, in which he fays are fometimes 
twenty of thofe loofe Rings, tho’ he does not come ia with 
the Opinion, that one is added every Year. Next follow thete 
Obfervations. That the more Northerly they cravel, chefe 
Snakes are lefS numerous, as well as le(s venomous; nor asit 
is faid, are any feen :o the North of Aterimack River, which 
is about 40 miles North vf 8o/tow. Here he relates a Story, 
as he-fays, conftantly affirmed by che /ndians, that thefe Snakes 
frequently lie coiled at the Botcom:of a great Tree, with their 
Eyes fixed on fome Squirril above in the Tree; which tho’ 
feeming by his cries and leaping about, to be in a Fright, yet 
at laft runs down che Tree; and into the Jaws of the Devou- 
rer. Then he relates, that the Winter aboad-of thefe Snakes 
is in the..Clefts of inacceffible Rocks, from whence in the 
Spring, they come forth-a Sunning-themf{clves, at firft very 
feeble, which is their chief time of deftroying them. At this 
time the Cy/fis or Gall bladder in thefe Snakes. is full of an 
acid azure coloured Juice, which they fqueeze out into 
a Glafs, bue ie is fo’ Spirituous, that if the Glafs be 
not immediately ftopt, it will foon evaporate; this Li- 
quor therefore they mix with a convenient. quantity 
of powder'd. Chalk or Jndian Meal, and ufe it as a pro- 
per Medicine againft the -venemous Bite of this Snake; fome 
have named it Zrochi{cd Connesficotiani, from the Connedticot 
Colony. ’Tis obfervable when the Summer Heats come on, 
the Snakes have no longer this azure Liquor in their Gall-Blad= 
ders, in which-there is only found a black thick Sediment, 
of no known-ule, at which time they chink the forementic- 
ned {pirituous Juice is carried to, and lodged in their Gums, 
and {o conveyed or thrown by the hollow of the Teeth into 
the Wound, when they Bite, having received another Dige. 
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ftion, and higher Exaleation, by paffing. thro’ fevera! Strat 
ners and Glands before it arrives to the Gums; as. an inftance 
of the-virulence of this Liquor, he tells-us, that.a Traveller 
killing one of thefe Snakes, fuffered the inraged dying Viper, 
to bite the end of his Switch, with the lathes of which he had 
difabled him; and a Fly by chance difturbing one of his Tem- 
ples as he rod on-afterwards, he rub’d his Temple with the 
other end of the Switch, which ashe relates it, immediately 
cauled his whole Head to {well to.a.great excefs, the Poifon 
as he fuppoles permeating the whole length of the Switch. He 
adds another relation as ro the penetrating quality of this Poi- 
fon, .a Perfon provoking a Rattle-Suake. to bite the Edge of a 
broad Axe he had in his Hand;.the colour, of the Steeled 
pare bitten, was immediately changed, and art the firft 
ftroke he made with ic in ufing his Ax, the fo difcolou- 
red part broke out, Jeaving a gap in his Ax. But to 
return to the Zrochies made of the Gall, he fays it is a 
Cordial fudorifick, and fo good an Anodine, that he knows 
fome who take 3 or 4 Grains of it to compofe them to reft 
after Travel. “Tis good in all Fevers, efpecially the Malig- 
nant. “Tis an-infallible Remedy for ObftruGions incident to 
Women upon catching cold in Childbed. Being taken in a 
convenient Quantity, 12 Hours before the Fit, it certainly 
cures a Quartan Ague. The Dofe is 14 Grains more or lef{S 
according to the Circumftances of the Patient in any Vehicle. 
The next Letter treats of the Effects of Thunder and Light. 
ning very frequent with them, which from its frequent deftroy- 
ing Animals, without any vifible Hurt on the external Parts, 
he compares to the Femi{h Punifhment of pouring melted 
Lead down the Throats of the Condemn’d which they call’d 
combufiio anime. Tho he likewife obferves fome have had 
their Hair finged with Marks on their Skin like thofe made 
by fmall Shot ; fome have had their Bones made limber like 
a Griftle. The Captain of their Caftle was found Dead in 
his Bed after a ftorm of Lightaing without any apparent Hurt. 
Here he relates a Paflage of which an Account has fometime 
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fince been given in the Philofeph. Tranfac?. but is here confirm’d 
That Fuly 24th, 1681. A Ship whereof one Mr, Lad was Ma- 
{ter about 100 Leagues from New England in Lat. 38. met 
with a violent ftorm of Zhuader, which did much Damage to 
the Ship; at which time, a bituminous Matter fell on the 
Ship burning with that Violence, as not to be extinguith’d 
with Water till ic. was all burnt out, {melling ftrongly like 
fired Gunpowder ; and when they came to obferve the Stars 
at Night, they found the Polarity or Diretion of their Sea- 
Compaffes to be changed 3 the North-Point being turned to 
the South, and fo continued to do for the reft of the Voyage 
for a toco Leagues. He adds farther, that one of thefe 
Compafles continues to do fo ftill, and was upon his Table 
before him at the time of his. writing this. prefent Letter. He 
makes a.Quere whether this may be accounted for by Mr.. 
Boyl's Experiment of heating a Loadftone red-hot, and by 
altering the Pofition in which it was cool'd, he could change 
its Polarity. Which fome may fay, might happen to this 
Needle, fuppofing it was made red-hot, and turned upon its 
Center in the Storm. 

From Zhunder he proceeds to. Earth-Quakes, which tho’ he 
fays they have not done with them the Mifchiefs frequent in 
Sicily, Italy, &c. yet they have had feveral very fenfible and 
affrightning. In the Year 1663, they had 6 or 7 violent 
fhakes in the {pace of 3 Days: a Town lying on the River 
Connecticut, has had {cores of thenvin a Year, for many Years 
together. The Jndians affirm, that feveral Rivers have not on- 
ly been ftopt in their-courfe and diverted, but fome: wholly 
twallowed upby Earth-Quakes. He farther adds, a paflage out 
of Foffelin who dwelt inthe Neighbourhood, that in the Year 
1670, ata place called Xemebunch, near the fide of the River, 
a. piece of clay Ground was thrown up over the tops of high 
Oaks, growing between it and the River, which it thereby 
{topt, and left a Hole in the Place from which it was chrown 
forty Yards {quare, ce. Next as to Storms of Hail, he re- 
lates thar they have had very extraordinary ones; infomuch 
that they have lain 3 or 4 Foot thick on the Ground, 
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fome.as big as Hens Eggs, others five times as big. He men- 
tions, as an Accident fometimes happening to them in the 
Winter, chat it has-rain’d plentifully,.and at Night frozen fo 
extremely, that the weight of the leicles has broken the 
Limbs of the Trees,-and not-unfrequently fplic their Trunks. 
Tho’: they have not thefe Hurricanes to which the Caribbe 
Iflands are fubject ;. yet they have had Whirlwinds, er Gulls, 
drive along a particular narrow Tract, for divers Miles. to- 
gether, with a violence not to be oppofed by any ching on 
Earth; thatvif their Towns had-ftood inthe way, they mutt 
undoubtedly have beendeftroy’d. Of-thefe, hefays, athick 
dark, {mall Cloud has arofe, with-a Pillar of Light in ir, 
of about 8.or ro Foot Diameter, and paft along the Ground 
in a Track not wider than a Street, horribly tearing up 
Trees by the Roots, ‘blowing them up in the Air like Fea- 
thers, and throwing up Stones of.a great weight to.a cone 
fiderable height in the -Air, throwing down all in its pat 
fage; the Noife this Cloud made was fo great all the while, 
that the Noife of the Mifchicfs done by it, was thereby quite 
drown’d. 

The remainder of this Letter relates to fome very ancient 
‘Remains, at a Place call’d Ammuskeaz, a lictle above the hi- 
deous Ealls of Merimack River. There is a huge Rock in 
the midft of the Stream, on the Top of which are a great 
number. of Pits, made exactly round, like Barrels or Hog- 
fheads of different Capacities, {ome fo large as to hold: fe- 
veral Tuns; the Natives know nothing of the Time they 
were made; but the Neighbouring Jndians have -been wont 
to hide their Provifions in them, in their Wars with the 
Maqua's; affirming, God had cut them out for that ufé for 
them. They feem plainly to be artificial. 

In the next place, he gives an account of a ftrange In- 
{cription found .on.a Rock, in thefe Words. 4+ Taunton, 
by the fide of a Tiding River, part in part out of the River, there 
is a large Rock, on the perpendicular fide of which, next to the 
Stream, are 7 or 8 Lines, about 7. or 8 Foot long, and about a 
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Foot wide, each of them ingraven with unaccountable Characters, 
not like any known Character. Te has not yet been able to 
procure the whole, which he hopes to be Mafter of before 
long, and has herewirh fent a Copy of two of them, piomi- 
fing the reft; they are as is reprefented, Fig. 8. 


The laft Letter of this Collection, dated Nov.29. 1712. 
gives a Calculation of the poflible Increafe of the Defcen- 
dants of Adam; and from this Introduction pro-eeds to the 
Account of fome long-liv’d Perfons there, as likewife of 
their FruicfulnefS. He fays, tis no rare thing with them ro 
have an aged Gentlewoman fee many more than 100 of her 
Offspring. He mentions one Woman that had 23 Children, 
of which 19 liv’d-to Man’s Eftate. Another that had 27 ; 
another 26, of which 21 were Sons, one whereof was Sir 
William Phipps; another 39 Children. Here he gives feve- 
ral Inftances of Perfons living, with them, to above 100 
Years of Age. One Clement Weaver lived to tro, his Wife 
being upwards of 100. This Man, to the laft Year, could 
carry a Bufhel of Wheat to the Mill, above 2 Miles. He 
relates the Café of an old Man, above roo, that loft the 
memory of feveral of the latter Years of his Life, but very 
well retain'd the Remembrance of what paft in his younger 
days. I do not find, by any of thefe Relations, that the 
Perfons obferv’d any Regularity, or Method, in their man- 
ner of Diet, Exercife, or the like. 
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V. An Account, or Hiftory, of the Procuring th SMALL 
POX by Incifion, or Inoculation; as it has for fome time 
been prattifed at Conftantinople. 


Being the Extract of a Letter from Emanuel Timonius, 
Oxon. & Patav. M. D. S.R.S. dated at Conflantinople, 
December, 1713. 


Communicated to the Royal Society by John Woodward, M.D. 
Profef, Med. Grefh. andS. R. S. 


HELE Writer of this ingenious Difcourfe obferves, in 

_ the firft place, thac the Circaflans, Gecrgians, and 
other Afiaticks, have introduc’d this Practice of procuring 
the Svall-Pex by a fort of Inoculation, for about the {pace 
of forty Years, among the Zurks and others at Conftanti- 
hople. 

That altho’ at firft the more prudent were very cautious. 
in the ufe of this Practice; yet the happy SuccefS it has 
been found to have in thoufands of Subjects for thefe eight 
Years paft, has now put it out of all fufpicion and doubr; 
fince the Operation having been perform’d on Perfons of all 
Ages, Sexes, and different Temperaments, and even in the 
worft Confticution of the Air, yet none have been found 
to die of the Small-Pox; when at the fame time it was very 
mortal when it feized the Patient the common way, of 
which half the affected dy'd. This he attefts upon his own 
Obfervation. 

Next he obferves, they that have this Inoculation pra- 
cifed upon them, are fubject to very flight Symptoms, 
fome being {carce fenfible they are ill or fick; and what 
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is valued by the Fair, it never leaves any Scars or Pits in 
the Face. 

‘She Method of the Operation is thus. Choice being 
made of a proper Contagion, the Matter of the Pufulcs 
is to be communicated to the Perfon propofed to take the 
Infection; whence it has, metaphorically, the name of InG- 
tion or Inoculation. For this purpofe they make choice of 
fome Boy, or young Lad, of a found healthy Tempera- 
ment, that is feized with the common Smal-Pox (at the 
diftin@, not Flux fort) on the twelfth or thirteenth day from 
the beginning of his Sicknefs; they with a Needle prick 
the Tubercles (chiefly thefe on the Shins and Hams) and 
prefs out the Matter coming from them into fome conve- 
nient Veflel of Glafs, or the like, to receive it; it is con- 
venient to wafh and clean the Veilel firft with warm Wa- 
ter: A convenient quantity of this Matter being thus col- 
le@ted, is to be ftop’d clofe, and kept warm in the Bofom 
of the Perfon that carries it, and, as foon as may be, 
brought to the place of the expecting furure Patient. 

The Patient therefore being in a warm Chamber, the 
Operator is to make feveral little Wounds with a Needle, 
in one, two or more places of the Skin, till fome drops of 
Blood follow, and immediately drop out fome drops of the 
Matter in the Glafs, and mix it well with the Blood iffa- 
ing out; one drop of the Matter is {ufficient for each place 
prick’d. Thefe Pundctures are made indifferently in any of 
the flefhy Parts, but fuceeed beft in the Mufcles of the 
Arm or Radius. The Needle‘is to bea three-edg'd Surgeon’s 
Needles it may likewife be perform’d with a Lancet: The 
cuftom is to run the Needlz traniverfe, and rip up the Skin 
a little, that there may be a convenient dividing of the 
Fart, and the mixing of the Matter wich the Blood mere 
eafily perform’d; which is done, either with a blunt Stile, 
or an Ear-picker: The Wound is cover’d with half a Wal- 
nutfhell, or the like Concave Veffel, and bound over, thar 
the Matter be not rub’d off by the Garments3 which is all 
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removed in a few Hours. ‘The Patient is to take care of 
his Dict. In this place the Cuftom is to abftain wholly 
from Flefh and Broath or 20 or 25 days. 

This Operation is performd, cither in the beginning of 
the Winter. or in the Spring. 

Some, for caution, order the Matter to be brought from 

the Sick by.a third: Perfon, left any tnfe@ion fhould be con- 
vey'd by the Cloaths of the Operator; but this is net mae 
terial. 
Asto the Procefs of this Matter, in refpect of the Zdso- 
fyncrafiz; the Small-Pox begins to appear fooner in fome than 
in-othere, in fome with greater, in others with lefler. Sym- 
ptoms; bur with happy Succefs in. all. !n this Place the 
Efflorefcence commonly begins at the end of thefeventh day. 
which feems to favour the Doctrin of Crifes. 

Ie was obf{erv'd, in a Year when the common Syzall-Pox 
was very mortal, that thofe by. Ineifion were alfo attended 
with greatcr Symptoms. Of 50 Perfons, who had the In- 
cifion made upon them almoft in the fame day, four were 
found in whom the Eruption was too fidden, the Tu- 
bercles more, and Symptoms worfe. There was fome fufpi- 
cion, that thefe four had caught the common: Small Pox. be- 
fore the Incifion was made Jt is enough for our prefent 
purpofe, that there was not one but recovered after the In- 
cifion: In thofe four the Smal!/=Pox came near the confluent 
fort. At other times the inoculated are diftin@, few and 
{catter’d ; commonly 10 or 20 break out; here and there one 
has buc2 or 3, few have 100:-There are fome in whom no 
Puflule rifes, but-in the Places where the Incifion was made, 
which fell up into purulent Tubercles; yet thefe have ne- 
ver had the Smal!-Pox afterwards in their whole Lives; tho’ 
they have cohabited with Perfons having it. 

Iris co be noted, that a no {mail quantity of Mateer runs 
for {everal days, feom the place of the Incifion. 

The Pocks arifing from this Operation are dry’d up ina 


shore time, and fall-off; partly in-thin Skins, and partly 
con- 
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contrary to the common fort, vanifh by an infenfible wait- 
ing. 

“The Matter is hardly a thick Pus, as in the common, 
but a thinner kind of Sanies ; whence they rarely pit, ex- 
cept at the place of the Incifion, where the Cicatrices left ace 
not to be worn out by time, and whofe Matter comes near 
the nature of Pus. 

If an Apofteme breaks out in any (which Infants are moft 
fubje@t to) yet there is nothing to be fear'd, for it is fafely 
heal'd by Suppuration. If any other Symptom happens, ’tis 
eafily cur'd by the common Remedies. 

Obferve, they {carce ever make ufe of the Matter of the Jn- 
cifious Pox.for anew Incifion. If this Inoculation be made on 
Perfons who have before had the Small-Pox, they find no alte- 
ration,and the placesprick’d prefently dry up ; except in an ill 
Habit of Body, where poffibly a flight Inflammation and Ex- 
ulceration may happen for a few days. 

To this time,he fays, I have known but one Boy, on whom 
the Operation was perform’d,and yet he had not the Smal/-Pox, 
bur without any mifchief ; and tome Months after catching 
the common fort, he did very well, It is to be obferv’d, 
that the places of the Incifion did not fwell. I fufpe@ chis 
Child prevented the infertion of the Matter, for he ftrugled 
very much under the Operation, and there wanted help to 
hold him flill. The Matter to be inferted will keep in the 
GlafS very well for 12 Hours. He goes on. 

I have never obferv'd any micch:evous Accident from this 
Incifion hitherto; and altho’ {uch Reports have been fome- 
times fpread among the Vulgar, yet. having gone on pur- 
pofe to the Houfes whence fuch Rumors have arifen, I have 
found the whole to be abfolurely falfe. 

it is now eight Years fince 1 have been an Eye-witneS 
of thefe Operations; and to give a greater Proof of the 
Sedulity | have ufed in this Dilquifition, 4 fhall relate two 
Hittorics. 


There 
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There was, ina certain Family, a Boy of 3 Years old, 
afflided with the Falling-Sicknefs, the King’s-Evil, an He- 
reditary Pox, anda long Marafmus. The Parents were de- 
firous to have the Incifion made upon him; the Small-Pox 
were thrown off with eafe; about the goth day he dy’d of 
his Marafme. In another Family, a Girl of 3 Years old, 
troubled with the like Fits, ftrumous, attended with an Ave- 
reditary Lues, and labouring under a colliquative Loofnef$ 
for three Months. The Operation was perform’d on this 
Child; fhe came off very well of the Small-Pox, which was 
all over the 15th day on the 32d fhe dy’d of her Loof- 
nefs, which had never left her the whole time. 

Burt it is true, § never maintain’d the Inoculation as a Pa. 
nacéa, or Cure for all Difeafes; nor do} think it proper 
to be atrempred on Perfons like to die. Some more quick- 
fighted, imagin’d thefe two Children were, as ufelefs Shades, 
fent to Charon by any means that could be made ufe of. If 
1 could have-colle@ed any more concerning this Matter, I 
thould have imparted it candidly. 

The reft of Dr. Zimone’s Letter contains his Reafons for 
this Method of Practice; which being the 2tjolocical Pare, 
is publith’d in his own Words, as follows, 


VETIOLOGI A. 


Lf \Oataginm Variclarum per puris infufonem propagari hand 
equidem miralitur qui AEfculapli templum vel a primo li- 

mine falutavit, & fermentationis doitrivam {ubodoratus eft: Nec 
o'fcurier eft infitionis modus,qudm panificium, aut ars cereviftaria, 
in quibus ex admixto fermento maffe fermentanda turgefcunt ; concia 
tiato nimsirum motu inteftino minimarum particularam principiis 
ative polientium. Si quis quarit interim cur varioleé periculofe 
alioguin & pzrfape lethales, ex infitione fine ullo periculo exclue 
—dantur, Lico: Varicle communes v:l concurrente prava aliqua 
[pecisli acris dish fufcitantur, vel ab cfluviis a varislsfo 
core 


(77) 

corpore emanantibus per contaginm prepacantur. Primus cafus 
in paucis individuis accidit, ¢ concurrente quidem vel infient 
cacochymia, vel faltem varioloft fexinii in talibus Individuis 
Latitantis acerrima exaltatione : Secundus cafus communiffious eft. 
Ia primo cafu miafma malignum acreum, in fecundo virulenta 
contagii corpn{cula indolis (probabiliter) falino-fulphuree fed pc 
ciffeam fracedinem fis ranciditatem natta flatim ac per refpira 
tionem hinvtuntur {piritus ipfos, & labe quidem teterrima inftcle 
wnt; fublcquenter ass cm maffam fanguineam cy lympham vitiari 
manife:nm eff. Spiritus ftatim infici rationi confentancton eft, 
tum quia in fontes [pirituum, cov [cilicet & cerebrum, ftatins 
ingre({um habent virulentem aporrie, tum ratione analogi{mi in- 
ter miafmata & effluvia ifta ipfo[que {piritus, cune utraque [piri- 
tuofo-acrea texture fint. Deducitur etiam cita cy prava {ptritue 
um infectio a tot tantifque norvoft fyftematis fymptomatibu[que, 
qua malas pleramque comitantur variolas, eo precipue a convul- 
fronibus epilepticis qua infantibus accidunt ipfo momento, quo 
wariolofo inficiuntur contagio multo antequam. febris illos corri- 
piat, Maffam autem fanguineam inquinari preter felrem puru- 
lenta tuberculorum exclufio teftatur. Lymphe vero vitista fidem 
faciunt glandularim in faucitns tumor, {creatus, && enormis mule 
tories ptyalifmus. Inter hac circularis etiam fequitur noxa. Sed 
pracipue fanguinis particule ab indectta |pirituum irradiatione in 
plures ataxias ch anomalias perducnntur.  Duobus tamen potiffe 
mum modis in. variclis communibus mortem contingere ebfervavi. 
Primus eft quando paucis erumpentibus variolis, cp» tarde ad 
maturitatem procedentibus, mala alia cborinntur [ymptomata; fe 
cundus quands nimia tuberculorum cofia cadaverofam putredinem 
inaucit. In primo cafu maligne vulco dicuntur variole: caufa 
autcm eff vel nimia fufio ec diffolatio maffafancuince, vel ejufdem 
coagulatio @ gramelcentia. Si enins impetus (pirituum explofiuns 
jufto plus auzeatur, particule malfe fanguince nimium ad invicem 
atteruntur, comminuuntur, & tenuilfimas nancifcuntur acrotita: : 
fanenis in hee ftatu fellertis nature mechani{mum eludit, cumgne 
nil faculentioris in glandulis fecretoriis cribri{que deponat, aco- 
nomie anivtalis fanctionitus requifitas filtrationes G tranfcolati- 
OHS 
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ones celebravi haud patitur: improportionata etenim éft ficura pare 
ticularnm liquidi ad configurationem pororum in tubulis  colae 
toriis ratione fubtilisatis nimie: filtratione enim -defacarentar 
particule fanguinis ft naturales fervarent [chematifmam & mo- 
bem > hinc dicitur pepfim Revi per incraffationem. Prater hoc cts 
levitas ipfa tranfitus fanguinis in cawfa eft wt nihil deponatur in 
colatoriis. Torrens ubi nimio impeta ¢> pracipiti cur(u fertir 
aquas turbidas defecari baud patitar ; quia vis centripeta gravi- 
tatem admixti terrei fequens fuperatura fortiorum pulforia virtute 
agqueornms globulorum rapide rucniinm: virtus enim fortis, verbi 
gratia, ut wnum non poterit lineam perpendicularem defcribere ubi 
virtus fortis-wt duo ad-lineam horizontalem protrudit: fic etiam 
hand pluit vento flante intenfijimo ; eadem geometrica proportione 
(probabiliter loquendo) fanguinis particule autto ab effranibus [pie 
ritilus motu, tubulos colatorios praterfluunt nulla fatta facum des 
pofitione. £1ec probabilia fiunt a {umma pulsis celeritete, febre 
intenfifima, fudore nillo, & wrinacruda, E contra guandoque 
contingit ut ab acutis, ty feindentibus deleterii fermenti particue 
lis frangatur, corredatur, vel faltem relaxetur elater fpiritaum : 
elanguc{cente igitur {pirituum motu torpidiores etiam hebetiore{que 
jiunt fanguinis lymphaque particule: igitur dum in labyrinthais 
tubulorum anfrattibus moram indebitam contrabunt alias turma= 
im invicem complicari, alias autem, congeftione faita, fuper alia 

as inciders, cy diverfo ad invicem fuperficierum {uarum contadts 
a naturali configuratione defcifcere, CG novas induere angulorum 
dimenfiones neceffe eft. Sic igitur diver[a ab illa, quam fuperius 
narravimus, figsrarum ad tubulorum meatus improportione, pard 
tamen calamitatis eventu dedalee natura machinationes irritas flerd 
contingit. Fac probabilia fiunt a pulfu tardo & raro, ac febris 
carentia quandoque in fumma malignitate otfervatis, paucis & 
tarde erumpentibus voriolarum puftulis. Ulterius a trepidatoria, 
fa fulfoltovia ac tumultuofa furentium fpirituiem irradiatione ina 
equalis codem tempore in diverfis partibus maffe fanguinee, cy 
arteriarum ctiam| venarumque contingere poteft impullus. Sive 
igitur fibrille alique (w' quidem volant) reperiantur in funguine, 
len chili nondum bene affimilati fint portiones ufibus peculiaribus 
di¢de 
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dicate ; probabiliter iftarum motnm turbari contingit: bas enim 
in circulatorio motu fecundum longitudinem fuam naturaliter mo- 
veri neceffe est : ab inequali autem preffione ditta rectilineam fi- 
guram perdere, cy in fpiras ac femicirculos crifpari coguntur: 
has igitur fic contortas tram(verfaliter poftmodum in circulatione 
raptari, ad invicem implicatas convolvi, cr, ramofis {chematibus 
obortis, racematim adeo conglobari neceffe. eff, ut in majufculos 
tandem grumos coalefcant, five demum fibriile ille non dentur, 
certe cujufcumque figure fint malfa fanguinee particul’, illas ana- 
turali defcifcere fituatione ex hac motis inequalitate contingit : 
Confufe igitur particule ifte ad invicems implicate fiatin vee 
hiculi (ui, fer fcilicet globulis per expreffionem a fuo conturernia 
explofis, majorem, ratione molis aucté gravitatem nancifcun- 
tur, ideoque impulfive circulatoria facultatis vim fuperant : Fas 
igitur bic illic reffitare ac flagnare neceffe eff, prout in hoc vel 
tllo loco prima mutua cohefo forte contigerit: Hinc livida fiz 
mata, Cr fimul (quod fape obfervavi in variolis cum petechiis 
erumpentibus) frequens fequitur mittus, quo limpidifimum feram 
én magna copia exciuditur. En fufio, & soagulatio. Hine mix 
ram non eft car moriantur aliqui in variolis cum petechiis, convut- 
fionibus fyncope, vigiliis nimiis, emorrhegiis, delirio, vomititas, 
enormibus ayfenteriis,&c. quamvis band malta puftularum patrilaz 
ne perfundantur: In ftyginm enim veluti characterifmum varicla- 
rum fermentum multoties evehitur, ita wt quamvis hand magzam 
cralfi puris copiam progignere aptum fit, furitibas tamen, liqui- 
dis & folidis fuprarecenfita mala modis vel explicatis vel aliis 
confimilibus communicare pofit, ficque mortem inferres Cr hoc 
ante undecimum plerumque. Veniamus nunc ad fecundum modum. 
Diver{a enim aliquando contingit pernicies & longe alterius ge- 
nevis tragedia: quamvis enim abfint illa fymptomata, nimia ti 
men puris, materia fcilicet cadaverifate, copia corpus obruitur. 
Pus autem generari probabile eft quando {ulphureis oieofi{qne mee 
fanguinea particulis in fracedine & fufione conftitutis acido-[sli- 
narnm particularum coaffufto contingit. Huie afferto facem ac 
cendunt innumera chymica experimenta quibus manifefe edocems: 
folutionibus pingninm fulpbureorum per alkalia fattis acido queti- 


hey 
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het coaffufo flatim maffam albicantis coloris emergere.  Multoties 
izitur mia{ma few fermentum wvariolarum per vefpirationem han- 
fam ratione indolis propria acerrime @ fortaffis feptice tales in 
malfam fanguineam particularum acido-falinarum Cy oleo{o-[ulphurea- 
rum producere poteft combinationes, ut non feminia folum vario= 
larum, qua omnibus individuis (mole tamen minima) a nativi- 
tate indita funt, agitentur, actuentur, cy in purulentam abeant 
putrilaginem, fed malfa ipfa fanguinea tota acorem contrahat, & 
motu quodam corruptorio putre(cat c& cadaverifetur. Sic igitur, 
incendio weluti cohorto, ulterius furere fermentefcentes particulas 
contingit, quam variolofts [eminiis per defpumationem eliminandis 
opus fit: hic motus non eft depuratorins heterogencis fecernendis 
inferviens, fed deftructivus cy corruptorius, fermento nempe maf. 
fim totam fuperante Gr invertente; fracidis [cilicet rebellibufque 
particulis vittoria potitis, G omnes alias in {ua caffra migrare 
cogentibus. Elec manifefte obfervamus in variis potulentis, in 
quitus fermentatione aliquando excitatd, motus [uceedit corrupti- 
wus ligquores totaliter vitians : hinc videmus aliquos quamvis fue 
prarecenfitis [ymptomatibus immunes, immenfo tamen, ut ita di» 
sam, putredinis oceano fuffocatos: Et hoc periculum ufque ad vi- 
g finum fecundum protrahitur. Ultimo loco confiderandum folida 
etians cy nobiliores partes in hifce cafibus peffime affici, ¢ in 
{pafmos inordinatos fieri: variis horum diftortionibus tubulorum 
meatus Vitiari, at functionum munera depravari neceffe eff: Ecce 
igitur continentia, contenta, ¢ impetum facientia, quorum trie 
amviraty humani corporis refpublica regitur, una eademque ruina 
ut plurimuma involuta: mirabiturne quifpiammalorum inde Ilia 
dem in hominis perniciem pullulare2 Obfervandum alterius mule 
tis, qui pefte laboraverint, ecmmunibus variolis etiam poft annum 
correptis outones cofdem intumnilfe, qui antea in pefte eruperant : 
nonne hoc etiam fummam malignitatem teftatur.. Infitionem mo- 
do ad rationis trutinam revocemss. At hercule longe aliter in 
hoc contagionis modo rem procedere quis eft qui non fateatur? 
Primum enim Spiritus nullatenas infici manifeftum ell: deinde 
non lymphe, non fanguini labes illa teterrima inuritnr, non foli- 
dis viiium. atiqued communicatnr. Eline fymptomata omnia lee 

Vid 
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vid, nulla pefima, nulli infantibus epilepticé infaltus. Contagio- 
nis enim bujufce fermentum non fpiritale, non acrenm > acutums 
eft, fed kumorale, iners, ac pigrum: venena antem quo fubtiliora 
eo pejora: Ratione igitur improportionis aulla inter fermentum 
hoc ch fpzritus effe poterit Inéfa. Pus equidem variolarum 
in ipfa fubftantia fanguini immsediaté infufum ftatim in largum 
weluti pelagus exceptum diluitur, involvitur, abforbetur, obtun- 
ditur: fic illud wsitefcit, fic in manfuctiorem indolem cicuratur. 

Contagiofe ifte particule fanguinem ingrefe ftatim fli congene- 
res varioloft feminii particulas fanguini a nativitate inditas 
inveniunt ; is igitur confermentefcunt, fed invicem combinate 
ac complexe band amplins fui juris fant ut ulteriores excitent 

turbas, regiam vite petant, {pirituum thefauros diripiant 3 nam 

mutuis compedibus confiriéte fixantur, pracipitantur, crafforel- 
que cy hebetiores fiunt, quam antea fuerint. Statim igitur 
volubilioritus aquearum particularum globulis tamauam aptis 
vehiculis [uperincumbentes, fanguinis motu & centro ad periphe- 
viam tendente, fecundo veluti amne, ad ambitum corporis pro- 
truduntur, eliminantur, Nonne manifefie videmus hand pus 
generari in infititiis variolis, fed faniofam, dilutiorem videlicet 
aqueamque magis uateriam?> Nonne ex hoc phenomeno palam 
eft acido-falinas fermenti contagioft particulas haud oleofas paffine 
fanguinis particulas in cadaverofam purulentiam pervertere, fed 
blandioribus potinus lavioribufque aqueis particulis eafdem dilutas 
cy faturatas foras afportari? Ex negatione fovearum @ cica 
tricum nonne manifeflum eft acres, acaleatas, pangentes cy cor- 
rofivas falini fermenti particulas a balfamicis ftatim fanguinis 
globulis obtundi, {piculis {ais orbari, > hebetiori figura modi- 
ficatas, vi veluti mochlica, extra propelli 2 Integra interim {er- 
vatur maffe fanguinee textura, inviolata confiftentia, Nullam 
kic vides fuftonem, nullam grumefcentiam, nullum corruptorium 
aut deftructivum metum. In infitione enim tantum folummedo 
fanguis fermentefcit, quantum impuro a puri confortio {eparando, 
ac per defpumationem extrudendo fatis eft. In hoc fcrmentatia 
onis mots folum per undulationem quandam leviter aliquando 
aficiuntur fpiritus, lympha, & line partes, & fiqua ad ifta 
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contagii particule perveniunt, certe (quod infitionis adambrat 
metaphora) non nifi fylueftri acrimonia private, ac veluti dul- 
ciftcate pervenire poffunt. Elec tenuitatis mee fatis confcins 
hind prafritta, fronte obtrudo: non me latet longé meliora ema 
watura ad illis, queis. meliore luto finxit pracordia Titan: In 
hiflorica tamen inftionis hujufce narratione aliquatenus me bene 
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VI. Theoremata quadam infinitam Materie Diviftbilitatem fpe- 
cFantis, que tjufdem ravitatem @ tenuem compofitionem 
demonftrant, quorum ope plurime in Phyftca tolluntur dif= 


Sieultates. 


A Johanne. Keill, 44. D, Profef. Affron. Savil. Oxon. & S. RS. 


Amdudum fequentia. Theoremata in lucem emifi, omiffis 
quidem Demonftrationibas, co quod arbitrabar eas, ut- 
pote non admodum involutas, 4 quovis in Geometria, vel. 
etiam in Arithmetica mediocriter verfato, facile elici potuiffe; 
Sed quoniam video, D. Chriflianum Wolftum in Academia Free 
driciana’ Mathematum: Profeflorem, reliquof{que Actorum. 
Lipfienfium. Auchores, hee Theoremata non re&té intellexifle, 
cumque eorum in Philofophid explicandd ufus non fit exigu- 
us; libet ea nunc denuo, adjectis Demonftrationibus, Reipub- 
lice Philofophice impertiri. 
Suppono Materiam omnem. diviftbilem effe in infinitum, eamq; 
pif formam quamcunque feu figuram induere, Gr ad quamcunque 


renuitatem, feu craffitiem quamcungque exiguam reduces. 
Lemma 
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Lemma. 


Data quavis materix quantitate, ex e4, velex quavis ejus 
arte, formari poteft {phera concava, cujus femidiameter fic 
date rect xqualis. 

Sit materi particula 4? & data recta fic 6. Ratio peri- 
oheriz circuli ad Radium fit p ad r. dicatur femidiameter 
soncavitatis x, & craffities, pellicule concavitatem {phere 
ambientis, erit D-—x & Cylindrus {phere circum(criptus 


o. ¢. . x, 3 ‘ « ° ° . 
cujus radius eft b erit ee » unde {phera cylindro. infcripta 
° 2xpb}, A ; : {ok : : : 
erit _ Eddem ratione fphxra cujus radius eft x eric 
r 
2xpx? 


ponenda eft {phericx 


. . x DF me 
quacum. differentia ~P bx 
xr 


; 3 ; ; 
lamellz xqualis, feu materix particule datz; hoc eft eric 
apx Demxi=a feu Bx 3ra unde x3 = b3—3zra & 





37 2p 2p 
vee 3 adeoque craffities lamella fpherice feu. 2—x 
= rv 
esit = bv pits 
2p 


Eidem ratione fieri polfunt ex data materia quantitate Cubi 
concavi, Cylindri concavi, vel corpora etiam alterins cujufvis jt= 
gure concave, quorum latera [unt date recta aqualia, 


Theorema Primum. 


Datd quavis materia quantitate quantumvis exigua, & dato 
[patio quovis finito utcunque amplos quod ¥. gr. ft CHOU, 
qui [pheram Saturni circum|criberet :. Pofibile oft ut 
materia iftins Arenula. per totum illud [patinm diffundatur, 

atque 
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atque ipfum ita adimpleat, ut nullus fit in ¢o porns cujus 
diameter datam fuperet lineam, 


Sit datum fpatium Cubus cujus 
latus fic recta 4 B,diametro {cil. or- 
bitz Saturni «qualis, decurque ma- 
teri particula cujus quantitas fit 4°, 
& data recta (qua pororum diame- 
tri non majores efle debent) fic d 
Dividi concipiatur recta A B in par- 
tes xquales rectx. d, quarum nume- 
rus finitus erit, cum nec recta dB 5 
ponitur infinité magna, nec recta d 
infinité parva: fic numerus ille , hoc eft fic »d=AB, adeo- 
que erit #343 xqualis cubo recte ..4B. Concipiatur item 
{patium datum dividi in cubos quorum fingulorum latera 
funt xqualia rect d, eritque cuborum numerus 43, & hi 
cubi per {patia efg 4 in figura reprefententur. Dividi porro 
{upponatur particula 4? in partes quarum numerus fit 73, & 
in unoquoque {patio cubico ponatur una harum particula- 
rum, & hac ratione materia 43 per omne-illud {patium -dif- 
fundetur. Poteft prxterea unaquxque ipfius 3? particula in 
fua quafi cella locata in {phzram concavam formari, .cujus 
diameter fit zqualis datz rettz d; unde fiet, ut {fphera qux- 
libet proximam quamque tangat, & data materi particula 
utcunque exigua 4? {patium datum ita adimplebit, ut nul- 
lus fiet in eo porus cujus diameter daram rectam d fuperat. 
Q. E. D. 

Cor. Hine dari poteft corpus, cujus materia, fi in fpatium 
abfoluré plenum redigatur, f{patium illud fieri poteft prioris 
magnitudinis pars quelibet data. 





Theorema Secundum. 


Poffunt effe duo corpora mole equalia, quorum materie quan- 
titaces fint utcunque inaquales, Cy datam quamvis ad fe 
invicem 
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invicem obtineant. vationem, pororam tamen (umme, few 

fpatia vacua inter corpora, ad rationem aqualitatis fere 
accedant. Vel in ftilo Cartefiano: Spatinm cmne, quod 

a. materia fubtili intra unins corporis poros occupatur, 

poffet effe fere aquale {patio quod a fimili materia intra 
alterum corpus tenetur, Licet matcria propria unius 
corporis decies millies vel centies millies fuperat materiam 
propriam alterins Corporis, cr Corpora fint mole equalia. 

Ex, gr. Sit Digitus cubicus Auri & Digitus cubicus Aer7s 
vulgaris non condenfati. Certum eft quantitatem materiz 
ip duro vicies. millies circiter {uperaré materiam aeris, atta- 
men fieri poteft, ut fpatia in asro vel abfoluté vacua, vel 
materia fubtili repleta, fint feré aqualia fpatiis in aére, vel 
vacuis, vel materid cantum {ubtili repletis. 
Sint 4 & B corpora duo, magni- ~~] | 
tudine xqualia: utrumque v. gv. fit | 
cubus unitis digiti. Et corpus 4 decies i 
millics fic gravius corpore B, unde &. 
corpus 4 quantitate materie decies 
millies fuperabit corpus B. Ponamus jam materix quanti- 
tatem in 4 redigi in {patium abfoluté plenum, quod fit digiti 
cubici pars centies millefima; (liquet enim ex corolli pre- 
cedentis Theorematis id fieri poffe). Unde cum materia in 
A decies millies {uperat materiam in B, materia illa in B, fi in 
fpatium abfoluré plenum compingatur, occupabit tantum di- 


os oe * — “ff: : . . C 
giti cubici partem ;-~ sc feu millies decies centies millef 


mam; Adeoque partes relique 999999999. vel erunt abfo- 
lucé vacuzx, vel materia aliqua fubtili, qualis {upponicur Car- 
tefiana, tantum replete. Porro, cum materiz quantitas in 4 
impleat tantum digiti partem centies millefimam, erunt in 
corpore A partes 99999 centies millefimz, vel vacux, vel ma- 
teria {ubtili replerz, hoc eft reducendo frationem ad deno- 
minatorem prioris fractionis, erunt in 4 partes vacux 
999990000 millies decies centies millefimz. Adcoque vacui- 
tates in A erunt ad vacuitates in B, ut numerus 999990000 ad 
numerum 999999999, qui numesifunt ad fe inyiecm fere in 

CIOS 
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Tarione xqualitatis, nam eorum differentia, parvam admodum 
ad ipfos numeros obtinet rationem. Adeoque {patia vacua, vel 
materia fubtili rantum replera, qua funt in ducbus corporibus 
A & B, eandem cum ipfis numeris, ad fe invicem rationem ob- 
tinentes, {unt etiam feré in ratione equalitatis. Q. E. D. 

Corpora autem omnia effe rariffima, hoc eft pro mole fua 
parvam admodum continere materiz quantitatem, ex diapha- 
norum proprietatibus certiffime conftar, nam Radii Lucés intra 
-vitrum, vel aquam non (ecus ac in aere per rectas lineas diffun- 
duntur ; quecunque luci expofita fic corporis Diaphani facies ; 
Adeoque a minima quavis affignabili Diaphani parte, ad aliam 
quamvis ejufdem partem, femper extenditur in his corporibus 
porus reCtilincus, per quem tranfiverit lux, atque hoc fieri non 
‘poteit nifi Materia Diaphani ad ejus molem,parvam admodum 
obtineat rationem, nec fortafle materi quantitas in vitro, ad 
ejus magnitudinem majorem habet rationem, quam magnitudo 
unius Arenule ad. totam Terreni orbis molem: Hoc autem 
non effe impoffibile, fuperius oftenfum eft. Unde cum Aurum 
non fic octuplo denfius Vitro; ejus quoque materia, ad propri- 
am molem, exiguam admodum obtinebir rationem. 

Hinc ratio reddi poteft, cur effuvia magnetica eadem feré 
facilitace denfum Aurum & tenuem aerem pervadunt. 

Ex his. etiam propofitionibus, & ex maximé lucis cele- 
ritate, ratio reddi poteft, cur Lucis radii ex pluribus objectis 
prodeuntes & per tenue foramen tranfmiffi, fe mutuo non 
impediune, fed per eandem rectam in motu {uo perfeverant : 
Quod per motum feu impulfum fluidi, plenum efficientis, vix 
explicari poteft ; corpus enim omne a pluribus potentlis, fecundum 
diverfas dir: ctiones, fimul inpulfum, unam tantum c determina 
tam direcLioucm accipit ex omnibus compofttam. 





Loven, Priated for We. Inwys, at the Princes’ Arms in 
St. Paul's Churchyard. 714. 
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I, Obferwationes oecultationis Stellar in origine cornu Bored Tauri, 
fab difco Luna, fimulque Eclipfeos Luna ftatim infecute, Anno 
1713. Novemb 21. mane St. vet. Rome habite, & 3 pra- 
ftantifime Aftronomo D. Francifco Blanchino. R. 8. S. commu- 
nicate, Cum Emerfionibus nonnullis Intimi Fovialium ex umbra 
Fovis, ibidem codem anno obfervatis. 

H.poftMerid. f @NTEL LA Bayeror Tauri proxime appellit 

h _ J ad limbum Lunz,oblervata per Telefcopium 

12% $3 34{duodecim palmorum. 

iz 54 34] Eadem jam occultata eft ab ca parte Lunaris 

Limbi, qua media ferme eft inter maculas Ari- 

archi &. Galilei. Parallelus diurnus a centro 

| Lun defcriptus apparet Auftralior quam ftella + 

| partibus Micrometri 7%, qualium Lune diame- 

cer fubtendit 37. Stella igitur + declinatio Borea- 

lior eft declinatione apparente Lunaris centri mi- 

‘autis circuli maximi ‘3 circiter. 

Sirius attingit Meridianum: unde verificata func 
tempora. 
Stella ©, qu aliquot’ minuta  exceflerat 

& limbo Lun, in revolutione diurna pracedit 

limbum occidentalem Lune fecundis horariis o’. 

33", eademque prxcedit centrum Lune fecundis 

103” five 1. 43". 

Eadem prxcedit limbum Lunz fecundis 48”, & 

centrum 1.58". . 
Differentia Afcenfionis re@z ftelle & limbi eft 

1.03", centri vero Lune & ejufdem ftellz 2‘ 13”, 
In limbo Lune Penumbra, quz antea erat di- 

lutior, fenfim fic denfior. 

Penumbra fit evidentior, fed nondum apparet 

Umbra vera. 

Initium incidentiz Lunz in Umbram veram, ea 
in parte limbi que proxima eft macula Schiccardi. 
Umbra 
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15 5 21| Umbra vera jam obtegit partem unam, quali- 
‘um Lune diameter in Micrometro obtinet 37. 
15 7 20 Jdm partes dux obteguntur qualium Lun dia- 

meter eft 37. 

ftg 16 20| Jam obreguntur Lunaris diametrio ;. 

ry 31 20; Latent Lunaris diametri 5. 

16 12 ©| Jamlatent in diametro partes }+ 

16 17 20| Partes latentes 15, ut antea, 

16 50 20] Jam partes latentes, £°. 

16 54 35| Incipic emergere prior limbus Tychonis. 

16 56 9| Jam totus Tycho emergit. 

17 13 30] Latent Lunaris diametri partes 5 € 37. 

1727 45| Umbra vera excedit ¢ limbo Lune, in loco 
defignato per diametrum dudtam inter Ariffar- 
chum & Platonem ficu inter-medio. 

N.B, Aree obfervatio pluris aftimanda, quod occultatio ftelle + 
acciderit tam vicina Oppoftto Solis, ut inde locus Solis inter Fixas 


rite examinari poterit. 


Emerfiones Satellitis intimi Fovialiam ex ambra Jovis olfzrusta 
Roma, anno 1713. 


Sept. = poft meridiem 8". 38’. 20” Intimus Jovis Satellesin- 
cipit emergere, ¢ regione {patii inter utramque Jovis fafciam 
protenfi. Obfervatio peragebatur Telefcopio D. Andree 
Chiarelli longitudinis 4o palm. Romanorum. Deinde 8 qq’. 
Tertius Satelles ita apparebat Quarto conjunctus, ut ambo vi+ 
derentur unicus Satelles, Diftabant a centro Jovis diametris 
Jovialibus circiter 5 2. Hora vero gh, 4’, Jam disjun@i vi 
debantur. Quartus fitu inverfo apparuit pauio deprefior 
Tertio, & paulo elongatior a Jove: quare erat Tertio Boreatior. 
Sept. ;° 104. 36", 23", Primus feu intimus Satelles incipit 

emergere ab Umbra, Tubo 25 Palm. Domini Campani. 
Novemb. ‘4 7 32' 22", Primus Satelles incipir emergere, 
con{pectus per Tubum Domini Chiarelli palm. qv. Deinde ea 
cem 
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dem nodte 7) 46: Primus & Secundus proximi funt, & 75. 53 
lidem ita {unt viciai ut vix punctulo diftinguantur. 

Decemb. 9 N.S. vel Novemb. 28.7.8. 55.45. 45", Primus 
Satelles incipit emergere ab umbra Jovis. 

Decemb. 21.7. S. 54. 50,22, iterum vifus eft primus Satel- 
les incipiens emergere ex umbra. 

Ex his obfervationitus accurate calcw!e fubjectis, manifefium ef 
aquationem fecundam; quan a moty Luminis progreffivo ortam fuppo- 
nimus, nece{farie locum habere. Nam poft 57 [atellitis intimi revolatin 
ones, quitus Fupiter a Terra plufqnam Radio Orbis magui recefft, 
novens fere minutis tardins confpecta eft Eclipfis ultima, quam dem 
buit juxtatenorem Obfervationis prime : quod quidem Flypothefibus 
D. Caftini confonum eff. 

Ex iifdem etiam confirmatur (quod nos quoque antea anno- 
tavimus, nempe) quod motus Intimi Satellitis Fovis paulo celerior 
fit quam in Tatulis elaboratifimis D. Cafini, ante viginti annos 
osm publico communicatis, Cy calculi facilitate pluvimum fe commen- 
dantibus.  Errorcn!us autem ifte vix excedere videtur duo tempca 
vis minuta in fingulis Jovis revolutionibus, five duodecim.annis 5 
gnibus caelum anticipat Caffini calculum. Hac vero adhivita cor- 
rectione, fatis accuratus habebitur con(enfus, 
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If. Joannis Keill M.D. ec in Academia Oxonienfi Aftrono 
mia Profefforis Saviliani, Obfervationes in ea qua edidit Celebers 
vinus Geometra \ohannes Bernoulli in Commentariis Phyfico Ma- 
thematicis Parifienfibus Auno 1710. de inverfo Problemate 
Pirium Centripetarnm. Et ejufdem Problematis folutio nova, 


Obiliffimum eft problema Dat lege Vis centripetz in- 
\ovenire Curvam quam de(cribit Mobile, de toco dato, 
fecundum datam rectam,& cum data velocitate egrediens Con- 
ceffis figurarum curvilinearum* quadraturis, ejus folutionem 
perfectam olim dedit Dominus Newtonusin Principiis Philofophi« 
Mathematicis. Hoc ipfum Problema denuo aggreflus eft vir 
clariffimus & Geometra celeberrimus Dominus Johannes Bern- 
oulli in Academia Bafilienfi Mathefeos Profeflor *, qui non paue 
ca caque egregia ingenii fui {pecimina jam pridem edidit , 
quibus Geometriam reconditiorem non parum ditavit. Unde 
a tanti viri acumine novam pulchramque Problematis folvendi 
methodum expectabam., Gefticbam itaque folutionem Ber- 
noullianam perlegere, & cum Newroniana comparare ; quibus 
tandem diligentius perlectis & examinatis, hac que fequuntur 
annotavi. 

Dominus Bernoulli eandem premittit propofitionem quam 
Newtonus problemati demonftrando prius adhibuit: eft- 
que ea in Principiis XL, non minus pulchra quam demonftratu 
facilis. Scil. 

Si corpus cogente vi quacunque centripeta moveatur ut- 
cunque, & corpus aliud recta at{cendat vel defcendat, fintque 
eorum Velocitates, in aliquo xqualium altitudinum cafu,xqua- 
les; velocitates corum.in omnibus xqualibus altitudinibus 
erunt zquales. 








£ Vide Commentarios Phyfico-mathematicos Parifienfes Anno 


1710, 
O Hujus 
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Hujus propofitionis Demonftrationem Newtonianam ait 
Bernoullius effe nimis implicatam, & {uam, quam fimplici- 
orem vocat, ejus loco fubfticuic. At pace canti viriliceat mis 
hidicere, fi quid difcriminis fic inter demonftrationem Ber- 
noullianam & Newtonianam, id in co fitum eft, quod hxc 
multo facilior effe videtur minufque perplexa quamilla. Fig, I. 
Nam fi centro..C defcribantur circuli DZ, E X, quorum inter- 
vallum DE eft quam minimum, fintque corporum in D & Z 
velocitates aquales, & ab Nad J demittatur perpendiculum 
NT, fufe oftendit Newtonus vim acceleratricem fecundum D E, 
effead vim acceleratricem fecundum/# ut Nad /7. Nimis 
rum fi vis fecundum D E. vel ZN exponatur per rectas DE 
vel L.N, vis illa fecundum J N refolvitur induas.7 J, T N, quar 
rum illa folum. que eft ut 7 Z motum fecundum.direQionem 
LE accelerat: accelerationes autem feu. velocitatum incremen- 
ta funt ut vires & tempora quibus generantur conjunctim. 
At tempora ob xquyales velocitates in. D & J, funt ut vise de- 
fcript D E,. 1K ; quare accelerationes in decurfa. corporum 
per lincas DE & 7K, funtue DE ad JT & DE ad 1 X-cone 
junctim ; 7.¢,ut D.E quad. quod eft ZN quad. ad rectang, 
IT 1K. adeoque ob 1N quad. = 77% ZX, incrementa. ver 
Jocitatum funt xqualia: zquales igitur funt velocitates in E & 
#, & eodem argumento femper reperiencur xquales in zquali- 
bus diftantiis. Hc eft fumma demonftrationis Newtoni que 
tam dilucide ab eo exponitur, ut inter propofitiones clementae 
res paucas faciliores invenies. At non-fic procedit Dominus 
Bernoullius, fed illi fufficit dicere, Mechanicam oftendere vim 
fecundum D EZ efle ad vimfecundum /X, ut.2 Kad D E. Me- 
chanicam etiam. oftendere incrementa velocitatum effe in ratie 
one virium & temporum.conjunctim 3 & initio motus pofitis 
velacitacibus zqualibus tempora funt ut vie defcriptes D FE, 7X; 
&-hinc, (argumento prorfus fimili ei quo utitur Newtonus) 
concludit incrementum velocitatis, quod aequirit corpus dum 
deferibit 7A, effead incrementum velocitatis dum defcribitur 
DE, ut DEXIK ad [XX DE, & proinde velocitatum inere- 
menta ubique in diftantiis zqualibus efse sequalia. 

Ac 
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At fi Tyronibus facilem voluiflee tradere damonftrationem, 
-débuifler Propofitionem Mechanicam citare, eamque ad prefen- 
‘tem cafum accommodare. Et quidem pluribus verbis opus eff, 
ut hoc fiat per theorema quod innuere videtur, in que agitur 
de defceniu Gravium in planis iaclinatis : nullum enim eft 
hic Planum datum. quod recto corporum defcenfui ob- 
{tat ; immo tantum abeft uc-corpus a plano cohibeatur, ut é con- 
tra 4 Plano feu Tangente per vim quandam continuo reirahitur. 
Proculdubio igitur manifefta magis foret ejus ratiocinii vis, 
demiffis Mechanice propofitionibus, rem omnem ex propriis 
principiis demonftraflet, uti fecit Newconus. Nam refolvendo 
triang.rectang. X NJ in duotriangula xquiangu'a,eft X¥ Jad /N 

ut J Nad JT, adeoque loco rationis ZN ad 17 ponere potu- 
iflee rationem XZ ad JN vel ad DE. . , 

Si -de loco quovis 4 in recta AC cadat corpus, dequé lo- 
co ejus & erigatur femper perpendicularis £ G vi centripetz 
proportionalis, fitcque B FG linea curva quam pundum G 
perpetuo tangit 3 demonftrat Newtonus velecitatem corporis 
in loco quovis £ effe ut Arex curviliner 4 BGE latus qua- 
dratum. Adeoque fi velocitas dicatur v, erit v? ut Area 
ABGE: & fiP fit altitudo maxima, ad quam corpus in Tra. 
jeCtoria revolvens, deque quovis ejus punto e4 quam ibi 
haber velocitate furfum projectum afcendere poffic : fitque 
quantitas 4 diftantia corporis 4 centro, in alio quovis orbita 
pundo; & vis centripeta fit femper ut ipfius 4 dignitas quz- 
libet, (cil. we.d4', Velocitas corporis in omni altitudine 4 
erit ut VnP* —4”" + 

Similiter Dominus Bernoullius oftendit, fi diftantia 4 centro 
dicatur x, velocitas v & vis centripeta 9, efle v= VW ab — fox 
ubi ex Quadraturis conftat effe Aream 4 BGE = ab—/px. Peo 
rinde itaque eft five exprimatur quadratum velocitatis per 
Aream A BG E, five per quantitatem huic zqualem 4b — fox. 
Et fi vis centripeta p fit ut m4" feu n x", fit b= P* & 





2 Vide prop. 39. & 40. Principiorum, 
2. 


fox 
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{ox = A*, adeoque ab — fox eft ut quantitas P* ~ 4’. 
Defcribat corpus Curvam 'X, vi centripeta tendente ad C, 
deturque circulus V XT, centro C intervallo quovis CV defcrip- 


tus. Q fit quantitas conftans, atque 7 . Sitque XZ elemen- 


tum Curve; 7N vel D E elementum alticudinis, XY Yelemen-. 
tum arcus : demonftrat Newtonus Elementum arcus feu YY 

«mi polfe ver hane formu! QxINxCX Simili 
exprimi pofle per hanc formulam dA SUBGE imiliter. 
ex premiffis Dominus Bernoullius,pofwo Arcu UX=z, & altitu- 
dine {eu diftantia-—x, elementum arcus ad hancreducit formu- 
a*ex 








Vibe [one en Ec primo quidem af- 
pectu videbatur formula Newtoniana quodammodo fimplicior 
Bernoulliand, eo quod paucioribus conftat terminis ; at re di- 
ligentius explorard, vidi Bernoullianam formulam omnino cum 
Newtoniana coincidere 3 nec nifi in. notatione quantitatum ab 
ea differre. Nam fi pro-ab — fox ponatur A BG &, pro ac. 
ponatur. Q, & x pro 4, 4 pra CX, & x proolN, fit 





lam {eil, <= 








a Ox. QxCXxIN 
Vd 2 pads = At ABC EQ At 
A* 
xCXxIN i 
2x CX XIN feu ponendo x” loco = (quod facit. 
AAVABGE— Q 4 
Newronus commodioris notationis gratia,) Formula Bernoulli. . 
QxCXxIN- 


ana evadit A VREGE CE unde conflat.formulam illam- 
tion magis 4 Newtoniana difcrepare, quam verba Latinis lite- 
tis exprefla differunt ab iifdemr verbis {criptis in Grxcis cha- 
racteribus. 

Poft traditam generalem. formulam; defcendie Dominus 


Bernoullius ad cafum particularem, ubi vis centripeca eft reci- 
proce. 
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procé ut quadratum diftanti ; & per varias reductiones & 
operationes fatis moleftas, conftructionem oftendit Curvarum 
que urgente ¢4 vicentripeta defcribi poffunt, eafque ad xqua- 
tiones reducendo probat efle Sectiones Conicas. Deinde que- 
ritur Dominum Newtonum fupponere fine demonftratione 
Curvas a tali vi defcriptas-effe SeCtiones Conicas. 

Impoffibile eft ut credat nullam Newtono notam fuiffe hu- 
jus rei demonftrationem ; Noverit enim eum primum & {o- 
lum fuiffe qui hanc omnem de vi centripeta dotrinam geome- 
tricé.traCtavit, quique eam ad tantam perfeGtionem perduxir, 
ur poft plures quam viginti annos, parum admodum 4 prex- 
{tantiffimis Geometris ei additum fit. Noverit etiam Bernoul- 
lius Newtonum, preter generalem problematis inverfi folutio- 
nem, oftendifie modum quo formari poflunt Curve, que vi 
centripeta decre{cente in triplicata diftantix ratione defcribun- 
tur, adeoque alterum illum cafum ignorare non potuiffe. 
Nec profecto intelligo qua ratione Bernoullius Newtono ob- 
jiciae, eum hujus cafus demonftrationem pretermififle; cum 
ip{e non pauca {Zpius propofuit Theoremata, quorum demon- 
{irationes nufquam dedit ; & quidni liceat Newtono ad alia 
feftinanti hoc idem facere. Interim in nova Principiorum 
Editione, facilior multo & magis clara, licet tribus verbis, ex- 
cat hujus rei demonftratio, quam eft Bernoulliana. 

Tandem Bernoullius ut neceffitatem {ux demonftrationis 
inverfi Problematis in hoc particulari cafu oftendat, hac addit. 
Confiderandum eft, inquit, quod vis qux facie ut corpus in 
Spirali Logarithmica moveatur, debet effe reciproce ut cubus 
diftantiz a centro ; at non inde fequirur talibus viribus fem: 
per defcribi debere tales Curvas, cum fimiles etiam vires face~ 
re poflunt ut corpus in Spirali Byperbolica movearur. 

Miror fane quod Vir Cl{ufpicetur Newtonumtalem unquam 
duxiffe confequentiam. Nam preter Spiralem logarithmicam, 
oftendit Newtonus qua ratione alia Curve, numero infinite 
& diverfz, formari poflunt, que omnes deferibantur eadem vi 
centripeta qua Spiralis Logarithmica; interque eas reponi de- 
bet hee ipfa Spiralis Hy perbolica, ut in fequentibus oftendemus. 

Exinde 
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-Exinde-autem concludit Newconus Sectiones tantum Conicas 
neecflario defcribi debere.per vim centripetam quadrato di- 
flantie reciprocé proportionalem.: Nempe quod Curvatura 
orbirx cujulcunque ex datis velocitate, vi centripeta & pofiti- 
one Tangentis datur ; dacis autem umbelico, pun@o contactus 
& pofitiene tangentis,femper defcribi poflic Setio Conica que 
curvaturam illam daram habeat.Hoc ame oflenfum eft inAdis 
I hilofephicis Londinenfibus Anno1708. In hac igicur Se@i- 
one, urgente illa vi corpus movebitur, & in nulla alia ; cum 
corpus de codem loco, fecundum eandem dire@ionem, eadem 
cum velocitate,& urgente eadem vi centripeta exiens, non poffit 
diverfas femitas defcribere.. 

Liceat jam mihi Dominum Bernoullium imitari, & inverfum 
de vi .centripeta. problema longe diverfa methodo refolvere, & 
ad cafum particularem applicare ; ubi {cil, vis eft reciprocé ut 
cubus diftantix, fimulque oftendere demonftrationem Cor. 3. 
prop. 41. Principiorum Newtoni. 

Quod ur fiat, .quedam ex iis que in Actis Philofophicis 
No. 317: expofui hic pramittenda funt. Fig. IL ; 

Sit V7L Curva quevis, quam corpus urgente vi centripeta 
ad centrum C tendente defcribic : banc Curvam in duobus 
pundtis infinité vicinis J & X tangant rete IP, Xp, ad quas 
¢€ centro demittantur perpendiculares C P, Cf; centroitem C 
defcribantur # Z, 7D, & ducatur CZ, 


Erit vis centripeta ut ti ——Quod Theorema li 
rit vis centripeta ut Quantitas Px ne ali- 


cet in predicto loco demonftravimus,ecce aliam ejus demontitra- 
tionem. Ex X ducantur Xm ad C P & Knad CJ parallelx. Et 
ob xquiangula triangula /C P, I: N,n & m, Item que ob.LX m 
&7ZpP xquiangula. Erie, 





fpvel JP: TK 2: pP:Km 
PC:IP :: Km:mn 

IN: 1K :: mn:znK unde ex xquo 

fiec PC x IN: JK2 :: pPinks & ita kK — 


pPx IK vie 
——————. Prxterea tempus quo defcribitur arcus 7X eft ut 


PCxIN’ Area 
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Area feu-triangulum JC X, vel ejus duplum PC x 7X; adeo- 
que fi tempus detur erit P C x 7X quantitas conftans. Dato 
autem tempore, vis centripeta eft ut lineola. x que fub ur- 
gente vi illa defcribitur, adeoque vis centripeta eft ut lincola 

1 
POx IF, hoc eft, 
Xr Ppx Ik 
—. x 

PC xITK* PCxIN 


Quod erat demonftrandum. 


illa X ducta in quantitatem conftantem 





rit vis centripeta ut: 
Pp 
POxIN 


Velocitas corporis in quovis loco eft ut via in minimo 
quovis tempore percurfa directé & ut tempus illud inverse; 











feu ut quancitas 


I 
.uc lx ———, hoceft,. i it recipro- 
adeoque & u * SOnTh hoc eft, velocicas erit recipr 


cé.uc Perpendicularis ¢ centro in Tangentem. 
Si diftantia corporis 4 centro dicatur x, & Perpendicularis 
in tangentem p, erit [N= x. & P p =p & vis centripeta exponi 
fe ; 
poteft per quantitatem re aflumendo quantitatem quamlibet 
“ 
prof . ; 
Adeoque fi cum Domino Bernoullio vim centripetam nomi- 
: f'p ‘ f i P_ ° : d 
nemus 9, ert’: =@ &. po xg; &capiendo harum quan- 
x 
4 . 
titatum fluentes erit = = Fluenti quantitatis « ¢ 
At cum velocitas corporis fit reciprocé ut perpendicularis 
4. 


pf, ¢jus quadracum exponi poteft per - Siitaque velocitas 
| pe 


4 € 
dicatur v, erit v* = f ==Flaenti quantitatis xp. Quod fi 
2 


A. fit locus .de quo cadere debet corpus ut acquicat in.D vel 7 
Vei0cl- 


(98) 
velocitatem v, deque loco corporis D erigatur perpendicularis 
DF =o eritre@angulum D Ex DF =x 9Q. Sit jam BFG li- 
nea curva cujus ordinate exponant vires centripetas, feu 
quantitates 9. Fluens quantitatis x erit Area curvilinea 


ABFD=v0°= f° adeoque erit v ut Aree ABFD latus 
2 


quadratum. Quod fi velocitasea fit quz ab infinita diftantia 
cadendo acquiritur, eric v* feu fluens ipfius x. xquale arez 
O D FO. indefinité protenfz. 

' Hinc femper dabitur quantitas p ia terminis finitis, quando 
Area illa curvilinea terminis finitis exponi poteft. Sic, verbi 
gratia, vis centripeta reciproce uc diftantie-dignitas m, hoc 


eft, ficx.9 =*~. Si velocitas corporis fit ea qua acquiritur 
x 


4 
-cadendo ab infinita diftantia, eric o* = g if & in 
. MIX") aD 
hifce omnibus cafibus Area indefinité pretenfa eft quantitas 
finita. Pote{t autem corpus in trajeCtoria revolvi yelocitate 


cujus quadratum vel majus fieri poreft, vel minus quantitate 
4 








ee 


-, vel huic zquale. Adeoque erit o% = — = 
MEXR 2p" 


_§. be 
m-Une—* . 

Hinc urgentibus his viribus, tria Curvarum genera defcribi 
poflunt 5 -prout ¢* eft quantitas pofitiva vel negativa vel 
nulla. 

V.&. Si Velocitas major fit ea guz acquiricur ab infinita 

4 , 


Mace: f & a . 

diftantia cadendo, fit ——= ——— + ¢* : fi velocitas fit minor 
ft £ f* 

crit — =~ 4. _¢: fi xqualis, erie = —S_ 
: - 2p M1 eP-* 





Sic 
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Siri ft mee &—xg=P . Et fi velocitas corporis 
ae mo 


st 





> 
2 


fit ea que ab.infinito cadendo acquiritur, crit p> = 
é 


ax" 


2 





feu p= 
At fi velocitas major fit aut minor hac velocitate, fice wt: 


. 4 ' 2 ~ 
na f gZ mg Th gt ye mT 
oftenfum eft — = —- opm 8! *" Unde 
2p x mom 





M—L xn 


proi ft & — ponendo earum valores a° ¢ (& 2° ¢’, erit 
au 








we bekex7' ao Fe yr 
— Sy ——, & fiet p? = 
?” x mt / Pr x mt 
ae! : 
B + x m——~ te 
Adeoque fi Vis'centripeta fic reciprocé ut cubus diftantix, 
yee 


; ax . 
hor eft, fi fic =3&m —1 =2. Eric P= vel p= 





a x” t deni . ax” 
—_————, VE enrique = “* 
b x que p Bt x% 


Tn primo cafu conftat Curvam effe Spiralem Logarichmicam ; 
ax 
nam fic p = >? &b:a:: x: pe adeoque ob conftantem ra- 
tionem bad 4, eritangulus C 7 P ubique conftans. 


& ex hac {uppoficione eres 





Fonamus jam efle p* == 

+ x 
oriuntur diverfz Curvarum {pecies, prout 4 major eft quam 4, 
aut ei xqualis, aut minor. Fiz. lil. 

Et primo fit 2 major quam 46. Centro C & ad diftantiam 
quamvis datam defcribatur circulus WY X, cui recta CX, CL 
productz occurrant in? & 4X. Ec eft 7N*: KN? :: 7P*: PC 

P & ite 


PC Ae 
& itacr—PC: Post game opt ss Bane 
“a B+s 
a x* a” “a 


Ses Pb es Que 
B+ x? oe ae b - x? “ Qu 
=r . ax 
reerit Vx’ +P —e sar INSKENi a: 
Vx +b —a* 
=X N. Et quoniam eft 4 major quam 4, erit ’ — 4* quantitas 
ax 

. . 2 ar co. - 

negativa. Sicilla—c*, unde fir AN = Fee Dicatur radius 


circuli HY 4, & ot CHS KN:: CY: 7X hoc ef x: 
ne th: — =X — 7, fi arcus HT voce- 


Vx — en Px? & 


cetur 7. 

















2 a 
. ¢ - COB ox % ; 
Sit « — — unde = — oe =—— —. Item erit x7 —c* 
z z z 
ce tae re ae; 
Se OS ee nde VX a CF = 
= zB z Zz 
—_——— bax 
of c* — z*: quibus valoribus fubftitutis, eric ————, = 
BAX mm 6 
—ha % 


woe Siparcesast. hoceft, fica nc, & fie XT feu 
C4 em 2 

_ nhz ‘ Rhy 6%. - 
IF Se Eft vero ae ad vow et? had 
c;. koceft in ratione data: adeoque ¢orum fluentes, fi fimul ine. 
eipiunt, erunt in. eadem ratione, hoc eft-erit AT feu-y ad: flue. 











6 % 
entem quantitatis “== ut 7 bade: 
a ¢-= 2 


Quod fi centro. C radio.CV= edeferibatur circulus L&C G 


. 6% . 

fit—z, & no =x, fiet arcus ma— oe nt fluxioni arcus 
GC 

2m, quando fluxio eft quantitas pofitiva: fed quando eft nega- 

tiva 


( sor ) 
tiva, ejus fluens eft arcus 7 prioris complementum. Arcus 
enim ejufque complementum eandem habent quantitatem 
fluxionem denotantem, diverfis cantum fignis affectam ; quia 
crefeente uno decrefcit alter. 
Hinc eft 772 ad Vm ut nhade:fedek CVPad CH ute: 


hxV AxV 
HY, hoc efte :h::Ve: —=HT, quare erit 





” 
t * 


VP m::nh:e,undeVe: Vmiinite 
Preterea ex natura circuli erit CG : CP :: CY: CT, 


: . . Cc 
quando m7 circulum tangit : hoc eft erit 2: ¢ :: ¢ :— = 


xz& 
C7=x. Hinc ficapiatur angulus VC e ad angulum VC mut 
ad 1, & producatur Ce ad X ut fic CK = fecanti C7, erit 
& pun@um in Curva quefita. 

Hic obiter notandum eft, fi fit numerus,hoc eft_fi fic 4 ad ¢ 
yel 2 adv «4 —2* ut numerus ad numerum, Curva 7 fiet 
Algebraica: nam in hoc cafu relatio # G ad finum anguli VC e 
xquatione definitur,& inde habebitur relatio finus anguli /C ¢ 
ad C 7 vel C X per xquationem determinatam, & inde demum 
dabitur zquatio quz exprimet relationem inter ordinatam & 
interceptam 4 puncto C incipientem. Harum Curvarum ordi- 
nes & pradus in Scala equationum Algebraica. diverfi erunt 
pro magnitudine numeri #. In his omnibus Curvis fic de- 
{criptis Afympoti pofitio hac ratione determinatur: Fiat angue 
lus VC Lad reGtum angulum ut 2 ad. In eo angulo diftan- 
tia corporis ‘4 centro evadit infinita. Jam quad. perpendicu- 

2 x 
Bt? 
<* feu PC=4a4. Ducatur itaque C-R ad CL perpendicula- 
x 


laris in Tangentem P C= 





ubi « eft infinica, fic PC = 


2 


ris & xqualis rect 4,& fi per R ducatur RS rectx CL parallela, 
hee Curvam tanget ad infinitam diftantiam, feu erit Curve 

Afymptotos. 
Si corpus in quavis harum Curvarum defcendendo, ad Ap- 
fidem imam pervenerit ; Hine rurfus afcendet in infinitum, 
2 & 


( 102 ) 
& aliam Curvam priorifimilem, feu. potius ejufdem Carve fir- 
milem portionem, afcendendo defcribet. 

Curve he poffunt pluribus revolutionibus circa centrum 
torqueri, priuf{quam ad Afymptoton convergere incipiant, 8 
motus angularis rectz C # erit xqualis toridem rectis quot nu- 
merus # conftat Unitatibus. v. g. fi # fit Ico, perficientur vic 
pinti.quinque integra revolutiones priuf{quam diftantia 4 centro 
evadat infinita. 


. . . . . a 
Auéto numero 2, eadem manente 4, minuitur c: eft enim— 
n 


: 


a . : 
me & ~ = CHa —Y unde fiers’ —i1x a =n°b. Et proe 
2- 


inde fiet as bes: #° : n°—1;adeoque ft bad xqualitarem: 
accedat ipfius «>, perveniet quoque.s* — 1 ad rationem xqualita- 
tis cum #', & proinde augebitur » & in eadem ratione minue- 
tur c. Ponatur itaque efle 4 fere aquale ipfi a’; adeo ut cum 
differentia. fic infinite parva, fiat # numerus infinite magnus, & 
radius circuli ¢ fiet infinite parvus,{eu circulusin fuum centrum 
contrahetur. At fic-evanefcente ¢, non pariter evanefcit CZ; 
fi angulus ?’C A fit propemodum rectus: nam in omni circulo, 
etiam minimo, (cans anguli recti eft quantitas infinica. Curva 
itaque hxc, ob # numerum infinitum, infinitis numero revoluti- 
onibus centrum ambibit, priufquam ad Afymptoton convergere 
incipiet. 


. ax . 
Evanefcente:autem¢ fic b=4 &p =—~>=—=——. Et quoni- 
Vx" of a2 
. . .. h ax / oo. 
am: in-omni cafu eft y — ——-——, evanefcente ¢ fiet y = 
xV x te 


hax ha. 
—<* unde capiendo Fluentes fet y — ~* feu x y=ha= datx 
x x 


quantirati. Fig. IV. 

Hac Curva eft Spiralis Hypertiolica, que plures habet no- 
tabiles proprietates. Siducatur radius quilibet C 77 Curvz oc- 
currens in Z, & peripherix.circuli in 7, & ex Cad CJ excitetur 

perpen-, 


C 103 ) 

perpendicularis C 7, atque 77 tangat Curvam in Z & rect 
CT occurrat in 7 :. erit. CF conftans recta, zqualis: (cil. arcui 
¥E;qua proprictate Logarithmicam zmulatur, cum C7 Cur- 
vx Subtangens dici poffit. Sit enim Radius circuli C E= 4, ar- 
cus VE =a, dicatur Cl x & VT fit-y. Quia eft Ha = x xy erie 
m= y. &—— =}, Porro eft C02: CL :2.02X: NK 
x x ; 


h . 4 | 
hoc eft 4: :: = :. NX: quz proinde eft «Et quoniam. 
x: 


et IN: NK::C7:.CF. hoc eft 5: sx: CT, erit C7=a, 


Sicentro C, intervallo quovis CG, defcribatur circuli arcus 
GF, hicarcus inter retam C V & curvam interceptus erit {em- 
per xqualis conftanti recta C 7 vel 4 Nam quoniam eft VL « 
CE=CV«VE, wit VL: VE:: Ch :CF::7L:GF 
unde xquancur VE & GF. Si- ad CG. ex € excitetur 
normalis CR —=VE vel FG vel a, .& per Ragatur RS ree 
CV parallela, crit RS Curve Afymptotos. Nam eft rea 1S 
equalis arcuiG F, & proinde F'S diftantia Curve ab RS eft 
femper zqualis exceffui quo arcus fuperat fuum finum : at cum 
diftantia crefcat in infinitum,exceflus ille minuctur in infinitum, 
& fiet tandem data quavis- recta minor, &. proinde .R S erie 
Curvz Afymptotos. — 

Sit jam:6 major quam:4 ; & fimiliter, ut in priore cafu; in- 

enietur.K N= eee: at uoniam 4 fuperat a, erit c* 
venietur X N= “= Tha q p , 


_ ax 
=f itas pofitiva, & # N fiet = ———=— &: . 
b— a quantitas pofiti Via a Sponendo 





hax 








radium circuli HT =A, invenietar 4 T= =——=;. Pona- 
oo HV To 
J 2, ° . . 
i ¢ ee 2 ee Se 
tur x = —, & erity = ——— & —=— —. Erit quoque x? = 
& x x 4. 


ct ct ct tt x & 
— & xt fem be = mm xc 8% unde 
a * ; * 


2 
: a 


arr 
Mig bgt 
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Bae bax —y. Nam tale (ami poteft ini- 


-—~ haz 


tium arcu$’Z7 7, ut fimul cum Fluente quantitatis ————— 
’ q cv ef 2 


crefcat & decrefcat, Fiat uc = So¢rit [= = 
inks . Law 
on *. ==3 by = {e@eri C XT. 
rah? : 6°, hoc eft-ia 


Wt + zB . 
Eft autem rahe ia 
Vere wets 
Legg 
data.ratione. Adeogue eritfector CXT ad — 7A = -fem- 


per in data ratione. Harum itaque quantitatum fuentes 
erunt in eadem ratione, cum fimul incipere ponantur. Flu- 
ens autem {ectoris CX Celt: {eaor CVT, & fluens.quantitatis 
gew . ; 

== eft fedter Hypetbolx, qued fic oftenditur. Fig. V. 


Vo+ 

Centro C femiaxe tranfyerfo.C V = ¢ defcribatur Hypetbola 
xquilatera; & ex .duobus pundtis vicinis D & ‘F erdinentur 
ad axem. conjugatum rectz D B, EF; ducantur item C-D, ‘CF, 
Et incrementum feu fluxio trianguli BC D xquale eric BE x 
BD ~{ectore DE F: unde fe@tor DCF (qui eft Fluxio fectoris 
CPD) xqualis crit B E xB D — incremento trianguli BC D, 
‘Ec fiB Cdicatur x, ob Hyperbolam, eft B D*= Bc: + cr: 
= git ¢?: undeBD = Yettz, &BExBD=2xve' +27, 
Triangulum autem BC D eft i zx Wc? +x’, cujus fluxio eft 


- xz 
zy x VeP a + = 


=, Subtrahatur hac quantitas ab 
axvc +27, '& reftabie fector Hyperbole minimus C DF 








7% 
VW C+ 


Semel 
peeing 
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Co —— zx 2" gee choh Zhe ex ze 
=KyYe he Oo 
° t Vorb zt Sort 2% 


x pr 
¥ — Adeoque fluens {ectoris C DF eft squalis Auenti 


oe c¢% : - on, 
quantitatis, Fa Proinde erit feQor CVD fluens quan- 
l P- 4 








titatis 





Fare Preterea D7 recta tangat Hyperbolam 

& occurrat Axi conjugato in 7, Eft ex natura Hyperbole BC : 

CV :: CP : CT, hoceh z-:-¢.:: 6: Lc Tax. At 
z 


que hine oritur conftructio que fequitur. Fig. VI. 

Centro.c femiaxe tranfverfo C/’,defcribatur Hyperbola xqui- 
latera Vm, item citculus¥e. Capiatur fector circularis C Ve ad 
fetorem:Hyperbolicam ¢ Vm ut.n ad 1; tangat Hyperbolam 
in m reta 7 m, occurrensAxi.conjugato in 7 : producatur C ¢ ad 
kucfitC k=C7, &punQum é erit.in Curva quefita. Nempe 
talis eft ea Curva, ut fic # dicatur x, Perpendicularis 4.C 





in tangentem ejus demifla eric femper sxqualis.- 





ax 
Vb +x” 
Quando x eft infinita evanefcit 4°, & perpendicularis:fic = 4, & 
tunc coincidit CR cum CF. Si itaque capiatur.in axe conjugato 
cR= a, &ducatur RS ipfi CP parallela,erit hac Curva Afymp- 
rotos, 
Si co ufque augeatur 4 ut-fiat quantitas 6° — 4° infinite parva, 


hax. an, 
tunc evanefcet:c’, & quantitas ——>=——— fit —~ + 7. Unde 


ba 
ficapiantur harum quantitatum fluentes,habébimus “ —y, & 44 


= xy, hoc eft re@angulum fub arcu circulari & diftantia Cur- 
vx A centro erit (emper data quantitas. atque hac-ratione. mti- 
grabit curva in {piralem Hyperbolicam. Eft iraque {piralis y- 
perbolica Curva media {eu quafi limes,inter eas Curvas qu con- 
ftruuntur per fectores cireulares &-eas. qux conftruuntur. per 
f{eGtorgs Hyperbolicos. Itaque fpiralis illa Hyperbolica conci- 


sy 
pa 
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*pi poteft formari vel-per fectorem Circuli aut-Ellipfis, vel per 
féctorem Hyperbole, cujus Axis tran{verfus-minuitur in infini- 
tum, & in cadem ratione augetur numerus #. 
Ad eum jam devenimus cafum ubi velocitas corporis minor 
eft e4 que acquiritur cadendo ab infinita diftantia, & ubi p* = 
ax 





-. Et hic fimili ratiocinio ac in priori.cafu, -invenie- 














e— x . 
ax $e : 
tur XN = >=—————, ubi necefle eft ut fic 6 majus quam 
V bt 4) —— x 
Ax . 
4. Hine fi b°— # dicaturc’, ‘fit X Ne ; & proinde 
. hax 
XT feuy = ws 
XVE —— x 
ms c 2 %, bax bar 
Sit jam x = —, & fier —~ = — — feu —- = — —_— & 
fe « & x & 


2 


Gm x" kit = — X 2° —.¢%, quibus valoribus fubftitucis fir 
z 


ees = a  ~y, Nam tale ponendum 
CV Gm oO BVM Ki ot y P eft 
initium arcus VX, -ut fimul cum fluente quantitatis 














han, ipiat : unde eri thax hy —e 
—~ == Incipiat: unde erit ===. — 5 hy —-{eAori 
CVize—C P . WEmo 

3 Hh’ s tah zy 
CXT = ~==== ponendo xc= 4. Eft vero == 
vi 6? Va ¢ 
7 L ee . . . 
ad et nb ad c*, hoc eft in ratione conftanti. Qua- 
re harum quantitatum Fluentes funt in eadem ratione, hoc eft 
xnhz 


Fluens quantitatis 747 {eu erit ad fluentem quantci- 





et — 2 
> 3° 


~ 


. 3O°2% a, 
tats wt ub’ad c*. Eft autem fluens quantitatis 





( 107 ) . 
Shy == leoriC VX, & Fluens quanticatis oo et feGor 


Hyperbolz, quod fic oftenditur. Fig. VIL 

Centro C {emiaxe tran{verfo CV = ¢ defcribatur Hyperbola 
equilatera, & ex duobus punctis infinite vicinis ‘B.& D ad 
axem ordinentur dux recte BE, DF; ducantur item CB, 
CD. Et erit Fluxio feu incrementum trianguli CB Z = trian- 
gulo CBD + Bé x EF3 unde triangulum CBD, {eu {ector 
minimus C B D, erit = incremento trianguli CBE — BF x 
EF. Dicatur CE:z,-&-erit BE=o/ 2 —¢,& BEx EF 
=—2Ve'—e Eft quoque triangulum CBE=; 2V2*-c', 

. ans 2 

cujus Fluxio et 42% %v2—e + aa) a quo (i {ubtra- 
hacur-quantitas «vz — oc’, fit {e@or minimus C BD = 


TQZXZ r beoxe@—ingxgeog 
ms GK Zee ——————— 
Vz ¥z—e 


: unde-conftar feiorem CBE effe fluentem quan- 











Pag 


y 7 





titatis 





=. Praterea fi BZ tangens Hyperbolam Axi 


Zz 
tranfverfo occurrat in 7, ex natura Hyperbolx fit CE: CV +: 
CP: CT, hoc eft z lere: —aCTax Fig. VII. 


xz 

‘Hine deducimus ‘fequentem conftructionem. Centro C, 
femiaxe tranfverfo CV =c, defcribatur Hyperbola sxquilate- 
ra VB, & circulus CeG ex centroC. Ad‘hyperbolam du- 
catur recta CB, & hyperbole Tangens B 7 axi tranfverfo oc- 
currat in Z, Capiatur circuli fe@tor CV ¢, qui fit ad feGtorem 
Hyperbolicum CVBut aad 1. In Ce capiatur CK =C 7, & 
erit X punctum in Curva quefita, cujus perpendiculum & cen- 
troC adTangentem in X demiflum, fiC X dicatur x, eft aquale 

A %. 

Vb? — x 


Q Er 
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Et in hac Curva, urgente vi centripeta que fit reciproce ut 
cubus diftantiz, movebitur corpus, fi fecundum direCtionem 
Tangentis cum jufta velocitate exeat. Qualis autem deber effe 
velocitas que faciat uc corpus harum Curvarum quamvis de- 
{cribat, fic. invenierur. 

Cum. velocitas qua corpus in trajectoria quacunque 
movetur fit reciproce ut quantitas p, affumendo conftantem 


a 
quamvis 4, ea femper exponi poteft per—. Et fiad Axem CY 


ordinentur rectx que fint reciproce ut cubi.diftantiarum. 4 

centro, feu ut vires centripete, & hac ratione formetur Figura 

curvilinea, ejus Area indefinite extenfa {emper exponi poteft 
2 


b . . . 
per —, ut-ex Quadraturis conftat. Ac Area illa eft ut quadra- 
x 
tum velocitatis qux acquiritur ab infinita diftantia cadendo, 
b 
adeoque velocitas hac cafu acquifita erit uc—. Hine fi yelo- 
: x 


citas illadicatury, & velocitas qua corpus in Traje@oria mo- 
vetur dicatur v, talefque affumantur quantitates 4 & 4, ut in 
b 4 
una aliqua Acentro.diftantiaficy : vs: — : 7 erit ubique 
“” 
a aX 
s—rspr—. Unde fi 
P b 
+ 4 x . o . . 
y=, erit-p— ra & Curva hac velocitate defcripta erit Spi- 


b 
in omnibus diftantiis y-: vor: .—: 
4 


raiis Nautica; vel Circulus exiftente p =x & a=, 
Ax 
Siy fit major quam v, tunep major eric quam Fz} eritque 


. ax 
ila, ut-ex-precedentibus conftat, = Raw Curva autem 
a % 


conftruetur: per: fectorem Hyperbolicum, ut in ultimo cafis 
often{um fuir, ubidiftantia corporis 4 centro per concurfum 
Tangentis Gyperbole cum-Axe. tranfyerfo determinatur. Si 
J 
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y fic minor quam-v, at in. tantilla ratione ut maneat } major 
quam a, Curva formabitur per eundem {ecterem hy perbolicum, 
At diftantia corporis & centro defumitur ex concurfi.Tangen- 
tis cum Axe conjugato: 

Si fity.:v::p:x, eritineocafuse=, & Curva evadic 

ae 1 gs ax . 
Spiralis EHy perbolica, ubi eft p = Tepe Hinc fi de loco 
quovis projiciatur corpus fecundum datam ream, cum ca 
velocitate qu fit ad velocitatem ab: infinito cadendo acquifi- 
tam, ut diftantia corporis 4 centroad perpendicularem.é cen- 
tro ad lineam direCtionis demiffam, movebitur'illud corpus 
in SpiraliHyperbolica, Si denique fit v tanto major quam y, 
ut fit etiam: 4major quam 4, Curva conftruetur per Sectores 
Cireulares. Atque hac ratione data velocitate femper determi- 
nari poffit relatio quanticatum.a& b, -ac proinde Curva defcri- 
betur im qua-corpus cum illa velocitate movebitur: & viciffim 
data Curva, feu datis quantitatibus & 4, :invenietur veloci- 
tas qua Curva illa defcribicur. 

Omnium -Curvarum Arex(fi circulum excipias) qu urgente 
hac-vi‘cgatripeta. defcribi poflunt, funt pertecte quadrabiles. 





“ . . ote . . : ax . 
Nam primo, ‘in fpirali-Logarichmica, quia eft p = T erit 











XKN= oe = ae ponendo* —~ a=: vid. Fig. U. 
adeoque erit triangulum CX 7= ania cujus Fluens eft 
se = Arex Curve. 
46 
Sip ft vie & 4 major quam 4, oftenfum eft efle XN 
= Fe » undeXN x3 CZ ==, cujus Fluens eft 


2 4X V x'—¢-= Arex Curve. At fia minor fic quam, fic N= 
Q2 ax 


( tro ) 


ax . S aX . . 7 
— xi Cr= , cujus Fluens eft 2 
Fare RANMA CT = Tome cuins Fluens oft $4 
fx? +e 9 = Arex Curve, Ponaturx =o, &fier bac —. 
2Q= 0, undeQ = 4c, & Area Curve fit=44dx +e 
2 ac. 

In Spirali Hyperbolica evanefcit quantitas c, & Area Curve 
fit 5 ax. 





7 _ ax ; _ ae ; 

Sip fit= = a oftenfum eft efle XN = =, un 

. taxxn . ——o—_—, 

de4 CL XX N= “S==s5, cujus fluens eft Q—5 avec — x7, 
Vo? — K® 


= Arex. Fiat w==0, & crit O—4 ac=0, feu Q= + ac; 
unde erit Area Curve femper zqualis } 4¢ — 340 c* — x's 
Fiat 2? — x*=0 feuc=-x, & Area curve fiti ac. Unde 
fi initium Ar¢z non capiatur ab initio ipfius x, feu-ubi x eft 
= 0, fed ubi.«=c.eft maxima, hoc eft fi Area ab ¥ incipiat; 
(vid. Fig. Vil.) erit Area femper equalis ; 4v¥¢ ey 

De Areis quas defcribunt corpora radiis.ad.centrum dudtis, 
urgente-vi-centripeta- qux fit. reciproce. ut diftantiarum cubi, 
fequentia adnotavit Collega meus peritiffimus Geometriz 
Profeflor Halleiu. Nempe fi corpora: diverfos.circulos vel dis 
verfas Spirales Hyperbolicas hac lege defcribunt ; erunt arex 
fe@orum, tam in Cireulis quam in Spiralibus illis omnibus, 
zequalibus temporibus defcriptz, femper zquales: Nam veloci- 
tates corporum in circuJis. motorum fecundum hanc legem, de- 
bene eflé'radiis feu diftantiis reciproce proportionales, adeoque 
arcus fimul percurfi erunt quoque in eddem radiorum reci- 
proca ratione, unde flatim patebit fectores fimul delcriptos: 
efle xquales. . 

In reliquis omnibus Curvis cum fit velocitas ad velocitaten, 


. . ° . 4 7 
corporis: in eadem diftantia.in circulo moti ut. > x ad p,(wide 


Fig. 1) feu ut _. IK ad KN;intexea dum corpus inTrajedto- 
x 


ria 


Crat) 


ria percurrit linecolam 7X, corpus aliud in circulo ineadem di+ 


{tantia nrotum percurret arcum— *XN; & Area {edoris 
A 


_ b 
Circuli. & TrajeCtorix fimul defcriptz erunt— x KN X!CN 


& KNX 4 CN,quz duz Arex {unt inratione data, {cil. ut 6 ad 
a. Adeoque ubi eft 4=), uti fic in Spirali Hyperbolica, 
Area fic defcripta erit femper xqualis Ares: {eCtoris citcularis in 
sequali tempore defcripte. 

November 214. 1713 








Ill. Rules for correcting the ufual Methods of computing Amounts 
and prefent Values, by Compound as well as Simple Intereft ; and 
of tating Intereft Accounts. Offer’d to Confideration, by 
Thomas Watkins, Gent. F. R. 8. 


1.. Of Compound Intereft.. 


“FLE Suppofitior whereon the Methof- of. computing 

by Compound Intereft is founded 5 viz. That all Ine 

rereft Money, Rents, dc. are or may be conftantly. receiv'd, 
and put out again at Intereft, the Moment they become due, 
without any Charge, or‘Trouble, being impracticable; there- 
fore all Computations by: this Method (except. of Fee-Simples 
or other Perpetuities) muft needs be erroneous: Thus for 
Inftance; the Amount of a Sum of Money, or Annuity, for. 
want of Deductions out -of the Profits, for the unavoidable 
Trouble; Charge, and Delay in the Management, will be too. 
great: and for-the fame reafon, the prefent value. of a Sum 
of Money payable in any time to come, will be:too little ; alfo 
the prefent. value of an. Annuity (being only the Amount of 
the difference between the Annuity, and Intereft-of the faid. 
ptefent value) will be too much. Bue in long terms of Years, 
as that difference becomes lefs fo does the Error;. asthe term is 
greats 
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greater sand in Fee Simpies it vanifhes; the contrary to which 
happens in Amounts of Sums of Money, and Annuities. 

All which is propos’d to be redtify'd, only by a juft re- 
dudtion of the Rate, and Annuity; (which is done by de- 
duting fo much per Cent. thereour, asthe whole Frouble, and 
Charge of Management is (uppos’d to amount to, -and-redu- 
cing the Remainder, by a Difcount equivalent to the {uppos'd 
lofS of time). and then by working with the Rate: fo reducd, 
for Sums of Money, and with the Rate and Annuity reduc'd 
in the like proportion for Annuitys, according tothe common 
Method of Compound Intereft; as follows. Put r for the 
rate of Intereft of 1 /.c for the Charge and Trouble of the Ma- 
nagement of 1 /, Then.is » — cr — the Rate after deducting 
the faid Charge, (putting d for 1 —c.) dr. And:for the 
Difcount put ¢ for the time: loft, chat is for fuch part of the 
Period of time -in which the Payments are made (whether 
Yearly, 4 Yearly, Quarterly,.or-otherwile)-as is {uppos’d to 
be {pent in receiving and putting them ouc again at Inte- 
re(t. Then, dtr, being =the Incereft of 2. for that time; 





r . + 
seu (putting efor 1 -t dtr) 


ar . 
——, which:is equal to the reduc’d Rate, near enough for 
é 


fay, as E-dtr: Bis drs 


practice, for which put t. But. if the utmoft accuracy be re- 
quir’d, the BDifcount itfelf muft be made with regard to the 
like lofs of time, which is done by.a Series of Difcounts rais’d 
tar” ter Pdr’ 
thus; ¢e(==1 Ahtdr):tdrs: dr: ——— 3 nt — Cre. 
e é e* 
a 2 2 a 3 3 a’ 4 
Whence ar > a + aioe 
e 








- cre. = (putting g for 


€. e 
—~) 19+ 9 Gt * d= =( =1—qxdr)t q'—9 ore. 
«dy, is = ¥, = the true Rate reduced. Put-s = 3: +- 0, #— 


the time, p= the prefent Sum or Value, = the Amount, 
Ther 
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Then will x +- tgs Gocxdr 








vr ‘eecmmennaaisieney 


4 = 
: xpi xp=ps", 





be exactly =m: Burs +t E p==m isfufficient for practice: 


And. for the Amounts and prefent values of Annuitys. 
Put ud — Annuity per annum, 
4== Annuity jyearly, quarterly; gc. 
R= Yearly rate-of Intereft of 1 4 
v= Rate > yearly, quarterly, ee. 
¢ = Reduc'd rate yearly, = yearly, quarterly, des 
w = Number of Years, ¢ years, quarters, ¢c. 


Then will 4 — =4— be = reduc’d Annuity taken yearly: 
= yearly, quarterly; or otherwife ; and by Compound Intereft 


id t ” Bo 
twill be! RU? xg DEE gar 
v & r R 





s—T s*-—J. m 
——A==m,and —9d4(=-—) = p. Whence the 
R R s* $ 


Theorems for folving all the other Cafes are eafily deduc’d. 
And if the Rate be requir'd, when ’tis for'a-Sum of Money, 
the Solution is obvious: when for-the Amount or Value of 

















——. mr a 
an Annuity, fince 1-F7) = —= are the Equa- 
tions whence Theorems for the Rate are ufually-deriv’d, which 
by this Corre@tion become r—- rl" = arte — > That 
a a—— pr, 
the fame ¥ may be had on both fides the Equation, put 2° 
. —_ muta a 
for r, and twill be r-pe"?"—= = ——-—— = : then, by 
a fume “YE. > 


the Rate affum’d as near the truth as may be, find the value 


I 1. . ; 
ofz (=> er =z and in-any. Theorem for the 


Rate, 
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Rate, putting ms form, and pu for, cherefule will be the 
Rate reduced nearly : and by-repeated Operations correcting 
tand thereby s, the crue f, and thence R the whole Rate, may 
be found. 

The only difficuley that remains, is the right afluming the 
Quantities ¢ and +, the impoflibility of doing which with 
perfect Exactne(s, I fuppofe to be the reafon why neither this, 
nor any Method of Correction to the like purpofe, has yet 
been taken notice of. by the Writers on this Subje@; and what 
may therefore be very likely to be objected to this. But the 
fame Objection I take to be of equal force againft the Eftimates 
of any other. Uncertainties whatfoever, as Eftates for Lives, 
Infurances ce. 

Firft chen, for che Quantity ¢, which is put for the Trou- 
ble and Charge of Management, viz. of collecting and pla- 
‘cing -out the Money on good Security, together with all 
Contingencies attending the fame, as travelling Charges, ‘Ex- 
pences, Actorney’s Bills, éc, of all which, the principal Arti- 
cle is the Charge of Collection or Receiver’s Fees, which is 
commonly a fix’d Rate, cuftomarily allow’d in the Place, or 
upon the*Eftate it felf out of which the Purchafe is made, if 
it be a Rent; and for Intereft Money,-or any other Annuity, 
the like Eftimate is to.be made, whether the Proprietor acts 
for himfelf, or by another. Then for the Charge of placing 
out the Mony at Intereft when receiy’d ; though this be for 
the moft part defray’d by the Borrower, yet becaufe it high- 
dy concerns the Lender to fee it be fecurely done, there are 
ufual Allowances made to Agentsand Scriveners, to encourage 
their Care and Fidelity therein ; befides the Time, Expence 
and Trouble of the Proprietor himfelf, ‘in finifhing Contra@s, 
infpe@ing Securities ¢c. and whatever is fav'd in this Arti- 
cle, we muft fuppofe to be fully made up by an Equivalent 
Degree of Rifque in the Security. 

inthe next place, ‘for the lofs of time; though *tis-alfo im- 
peilible for this to be exa@ly afcertain’d, nor perhaps fo 
near'y.as the‘former, fince it depends very much on the Dili- 
gence of the Manager: Yer if the ufual times of Payment 

of 
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of sheparticularRent or Anauity ro be purchafed witha moderate 
degree of dilizencein the Manager, and the ufual indulgence 
practis'd by Men of Bufine(s in this Cafe cowards one another 
be obferv'd, a reafonable Eftimate may be alfo made of the lofs 
of time; In which tis to be noted, that Intereft Money beiag 
ufually paid in fmall Sums, when any Sum of Money to be 
made up.of feveral {uch Payments, is intended to be put out 
at Intereft, the whole muft lie dead till the laft Payment be 
made; alfo that the Principal lies dead fometimes as well as 
the Intereft; and that onthe other. hand, . to fave time, Bor- 
rowers may be found out, and treated wich during the time of 
Collection; bat this Advantage is in a great Meafure loft by 
the difficulty of fixing the time or Quantum of aLoan, tiltthe 
whole be paid in. Note alfo, that if the Charge of Collecti- 
on, or Lefs of time, on the Rent, or Annuity, of any par- 
ticular Eftate or Place, be found to differ from that of the In- 
tereft of the Purchafe Mony, and fo much exactnefs be requi- 
red, as. that the Computation be made with regard to fuch 
difference: It muft be done, either by affuming a proper 
Medium for both, or more accurately thus: For the reduc'd 
Rate of the Srmerett Mony ¢ put} : ‘ Thenr :27% a: ae, 

: r 

— ; n 

and C: r+) —2:: at : tt Wate =m = 
rth" * p. 

To give.a Specimen of this Method in Numbers, firft the 
Quantitics ¢ and ¢ are to be affum’d, which are.not here tobe 
accomodated to any particular Place or Eftate, but to be ta- 
ken in general: And firft for cthe Charge of Management 5 
the ufual Rates of Collectors Fees in thefe Kingdoms, asT am 
inform’d, are 6d. 124. and 1&4. per Pound, but the moft ufual 
12d. whichis 5 per Cent. However to be withincompafs, 1 
fhall take 4 per Cent. for the Medium, including what further 

R trou- 
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trouble and charge may attend the Receipt of the. Mony, 
befides Receivers Fees; and 2 per Cent. forall the other-Charges 
before mention’d, in placing ie our at Jnrereft, both which 
make 6 per Cent. fo that ¢ is =0, 06, and-d (= 1-—¢) 0, 94. 
Nexe for ¢ the Lof of Time; fince few Annuities are paid 
yearly, and a Difcount being given for the Lofs of Time, we 
are to lofe no more than is-difcounted for ; therefore 1 choofe 
Half-yearly Payments for the Examples, being the moft ufual, 
which with little Alteration may ferve for quarterly; and con. 
fidering the before-mention'd Circumftances relating to the 
Time, [look upon two Months the leaft, and feven or eight 
Months the moft, that can well be fuppos’d to be fpent, one 
Time with another, in receiving and putting out the Mony, 
upon a moderate Management ; between which the Medium 
is about four Months and half, which being 7 of ; a Year,'pives 
2 =: and if a be =f, the yearly Rates of 4,5, 6,8 and 
é 
10 per Cent. will produce for Half-yearly Rates reduc'd of 1 /, 
0.018539, 0.023093, 0.027656, 0.036569 and.0.0454 each= 
ft: But if tbe=*” +g ~ ¢ &c.xdz,"twill be, 001854219, 
e 
0.0230999£55, 0.027627775,.0.036596289 and 0.04545235, 
each = f, (fo that each Rate lofes by this Eftimate about ;, Part.) 
Whence the following Amounts, and.-prefent.values of x /. 


per Axnum computed Half-yearly, are produc'd, and compared 
with thofé of the ufial Method computed yearly, to agree 


with the common Tables. 


Tears 
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mL Amounts of 11. per An. Amounts of 1 1. per ‘An. 
3 at 5 per Cent. by Differences. at 6 per Cent, by Differences, 

“YL Comp. Int. Co. Int. cor. Comp. Int. | Co. Int. cor. 
$1 5552563] 5,13104 »394591 | $63 709] 5 22138{ Ais 
10) 12,57789) 11,57846 399943 13,18079/ 12,07854| — I,10a25 
20, 33,06595| 29,85996) 3,20599) 36,78559' 32,91054) — 3,87505 
3 6643835 5872546 7571339 79,05819 98:83976| 10,21843 
4°]} 120,79977] 104,30079| 16,49898} 154,76197 130,807331 23,95464 











422,01429{ 111,.11389 

Sol 971,22883] 752,53430| 21869446) 1746, 5999 1288, 2484, 458,3515. 

100} -26 10,025 16]1905,92671' 704,09845 5638, 368c13864, 9753) 1773,3927 
The fame at 8 per Cent. hh The fame at oper Cent. 


6 geil 289,38164: 63;70208f §33,12818 

















5{)  $,88660{ 5440633) 4460271 6, 1050] 5,59705{ F085 
EO} 14,48656} 13,15092] 1533594) 15493743 
45576196, 40,13759, 5:62437} $7,27500] 49,17930[ 8,09570 
] 113,28321| 95,51623] 17,76698] 164,49402 133,96428] 30,52974 
259,05652| 209,157371 49,89915| 442,59257 340,21900] 102,37357 











12.53,2133)] 920,99040{ 332, 3129] 3034,81648 2062,57167{ 972,24481 
5886,9354 3918,05 78/1968, 8776] 20474,002 7'12255,3348/8218, 6679 
27 484,5157 16539,0989/10945. 41-68] 137796,12 7.725 75,3926(65220, 7344 





14,32680 a 





we 


























|p Pref Valuesof 11. per Pref. Values of «I. per 
= An. at 5 per Cent. by Difference | An. at 6 per-Cent. by Differences 
> Comp. Int. | Co.fit.cor. , Compa lnt. 1 Co. Int. cor. 
ree ree a 
5][ 4.32948 | 408343 7 524605 |] 4.21236 | 3,97582 023654 
ro]} 7572174 | 1533314 | 138860 |] 736009 | 7,00322 | 35687 
151| 10,37966 ] 9,91935 } 546031 |] 9.71225 | 9,30843 | ,40382 
20}| 12,46221 111,97753 ' ,48468 [f 11,46992 | 11,06373 | 40619 
zal] 15,37245 |14,91902 | 145343 |] 13,76483 113,41805 | 34678 
Ao} | 17,15909 |16,78200 | 437709 |f 15,04630 | 14,78309 | ,26321 
_ $1 18,2593. 117:96190 | ,39493- FP-15.76186 | 15,57456 | ,18730 
7} 1 19,34268 ]}19,18247 | 416021 |} 16,38454 116,29953 | ,o850% 
Tool | 19,8479% | 19,7923" | 505560 | Ff 16,61755 | 16.595t0 | 202245 
F.S.] | 20,90000 ‘| 20,00000 300000 [1 16,66666 }16,66666 300000 





Note, ‘That this Correction is alfo applicable to the Valuati- 
ons of Eftares for Lives, in which the firft Step being to find 
an Equivalent in Years of Continuance, brings them to the 
Cafe of Eftates for Years. 


x 


R2 Of 


(118 ) 


I]. OF Simple-Intereft. 


The abfurdity of the Suppofition,- om which the ufual 
Method of computing prefent Values by. Simple-Intereft, is 
founded, viz- That the Rene or-Annuity is conftantly- recei- 
ved, and pur out again at Intereft, as ic becomes due; but that 
the Inrereft of the Purchafe Mony. lies dead during the whole 
Term, is fo.apparent, and the Errors arifing from it fo grofs, 
that the Writers who have. laid down this Method, have at the 
{ame time caution’d againft the Ufe of it for any more than 6 
or-7 Years, the Error for that time being not econfiderable. 

The fame Suppofition does.alfo occafion.the mifcomputa- 
tion of Amounts, or rather the mifapplication.of them to their 
proper Cafes. Wherefore, fince the Simple-Intereft of Mony 
is of equal Value pro vate, and of the fame regard with Rents 
or Annuitys, being each the Original Profits iffuing alike from 
a principal Stock, Eftate or Value, and equally improveable; 
This general-Rule may ferve for a juft Correction of this 
Method, véz. That. fuppofing in any Cafe. an Intereft ought 
to be, or not to be allowed to-either of thofe Profits, the fame 
be done in the like Cafe to the other. Thus, in the Cafe of 
Debts, or Amounts of Sums of Mony, Rents, or Annuitys for 
the time paft, its ufual in practife to allow no Intereft to ei- 
ther: For though the Law, to curb the exorbitant Avarice of 
Ufurers,and for other Reafons,does more exprefly difallow Inte:. 
reft upon Intereft for aDebt; our Courts botlrof Law-andEquity, 
as J am inform’d, will beas far from allowing the Charge of In- 
rereft againft a Tenant for Rent in Arrear ; except on a nomine 
pene (which is now become almoft obfolete,) fo that in this Cafe 
{putting z.and r forthe Annuity and Rate yearly, Half-yearly, 
or otherwife) as pr #-tp is the Amount of a Sum of Mony, {0 
is am the Amount of an Annuity or Rent in Arrear, and not 


** +--+ x amas Arithmeticians commonly make it. But in 


the Computation of prefent Values,or Amounts for the timeto 
come, 
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come, the fame being made on the Expectation of a conttany. 
regular Income of the Profits, without any extraordinary In- 
terruption, an Intereft ought to beallow'd to both, efpecially 
in prefent Values, which are found by fetting the Amounts 
of both againft each other: fo that in chefe Cafes, putting «= 
1, if ixr +1 xan, be made the Amount of a Rent or An 
nuicy ; then } x7-+-1x pra +p, will be che proper Amount 
of a Sum of Mency, and’ not prv-+ p: and confequently 

e*rpixan 
Exr-pixraty 
Annuity, the fubfequent Intereft being remitted on both fides 
in lieu-of the Lofs of Time and Charge of Management ; 
which {uch as are apt to depreciate long Futurities, may think 
the propereft’ Method of approaching the true Value; but £ 
rather look upon the former Method of Compound Intereft. 
corrected as more exact, as well as more general, the Intereft 
remitted in this, being in fhort Terms lefS, and in long Terms 
more than an Equivalent for the Trouble, Charge and Delay 
inthe Management. But it is however the moft exact of any 
of the-Methods, that have: yet been deduc’'d from Simple-In- 
tereft, ‘The redue’d Rate may alfo-in fome Cafes be properly 
made ufe-of for Amounts, but not for prefent Values, except 


for fhort Lerms5.and then, fince.s + 4:2: gxE+1 xa? 


=p will be the prefent Value of a Rent or 


ixY biter —, willbe ixg +e X4N— —M—F XEFT- 
r r 





Xt b ryan « 8 
x H “pe fe Et pe 
ptakp, and rethivtedi =e 


Exame. 
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Examples of this Method compar’d with thofe of the for- 
mer, will ftand as follows ; in which-all is computed Haif- 
yearly, exeepr the laft Column of Compound Intereft. 


Amounts of 1 /.at 5 per Cent. computed 6 feveral Ways. 





























1 2 3 4 5 | 6 
YY Staple Int. Id for Bonds Sim. Int.cor. Tay theved.rat'|Co, Int. cor.| Comp Int. 
= 
wn 


VExrpai x faxetexpeyt[——e | ——N 
te XP=ML +R, xpom 


















































wa + pom Tdi pr =P oy pumt pam 

5{}-1525 1525 1,27813 | 1,25501 1,25655 | 1,27628 
1O]} 1,5 Lg 1,61875 | 1,56338 | 1,57892 | 1,62889 
20/7 2, “Dy 2548750 2,3402T 2.549300 265330 
30 |] 2,5 2, 3,60625 | 3,33048 3593625 | 432194 
40]| 3, Ry 4.917590 | 4,53419 | 6,21504 | 7,04000 
Goll 4, oky 846250 | 7,58194 | 1§,49408 | 1867919 
80}1 5, 2, 12,95000 |11,48345 | 38,62672 | 49,56544 

100] !.6, 2, 18,43750 116,23874 | 96,29634 I131,s0126 
| Amounts of 1 1. at-6 per Cent. by tha fame Lheorems. 

5 03 1,3 153405 1,31063 | 1,3€328 | 1,33822 
rol} 156 1,6 1,7710 1,69758 1,72471 1,79084 
20{| 252 2,5 29020 2,70048 2597463 3,20713 
30|{ 2,8 2, 453930 | 4,00870 | §,13039 | 5,74349 
401) 34 2, .6,2440 §,62223 8,84844 | 1028572 
60\f:4,6 2y 11,0260 9,76525 | 26,32086 | 32598769 
Bolt 5,3 By 17,2480 = /15,12954 | 78,29488 |105,79599 

100}! 7, 2y 24,9100 21,7150 1232,89852 1339,30208 
Amounts of U1. at 10 per Cent. by the fame Thearems, 

SYP bs 1,5 1,625 | 1554749 1,55970 | 1,61051 
10} 2, 2, 2,159 | 2,30157 2543268 | 2459374 
201) 3> 25 4,9500 442951 5191793 6,72750 
3°] 4, 2, 84250 | 7,33381 | 14,39643 4 17,44940 
4°11 5s 2, 2,9000 111,16449 | 35,02190 | 45,25925 

- GON 4, 2, [24'8500 2120493 [207,25717 [304,48165 

8o}}.9, 25 40,8000 34,55084 11225,5335 | 2048,4003 

100} II, 2, 60, 7500 §1,20222 {7258,5398 113780,6127 


Years 
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. ; sates pitino 
Pref. Values of 11. per An. at 5 per| | Pref. Values of 11. per An. at 6 per 
| Cent. Ly Cent. by 


S cnaaeenemnmnmatingd 
Comp. Int.| | Sim.In.coy.| Co.Tnt. cor. 








ae 
Sim.ln.cor.\Co.Int. cor. Comp. Int. } 
Se | 
































5| | 4535408] 4083431 4.329481) 4.239491 3,97582) 4.21236. 
roll 7644781 75333141 75721741] 7525579} 700322! 7,36009° 
151} 10,1082i] 95919351 10,37966]} 939342] 9,30843] 9,71225 
20 11,9§980] 11,97753 12,46221 ¥0,92350| 11,06373| 11,46992 
30|| 1445407] 14,91902 | 15,37245]'1 12,87275) 13 41805) 13,76483| 
go}! 15,97990! 16,78200, 17,159@9| | 13,99744| 14,78309! 15,04630 
50] | 16,96682| 17,96190] 18,255931| 14569544] 15,57456 | 15, 76186 | 
ai} 18;10986| 19,18247| 19,342651 1 15,47252| 16,29953 | 1638454. 





Ieo| | 18,91525] 19579231] 1984791] | 15,99759 


99759) 16,59510 | 16,61755°. 
E'S.] | 26,60000} 20,60000 Bees] | 16,66666 , ea 


1665666 | 16,66666 











The Theorems to: the preceding Columns of Amounts (of 
which the fourth aud. fifth are infinitely variable in the Re- 
fule, by affuming ¢ and ¢ in the reduc’d. Rates. at Pleafure) 
may fetve:to an{wer all the fimple Cafes of Amounts that oc- 
cur in Bufinef$: ‘To inftance in fome, 

1. The firft Column contains the Amounts of fuch Debrs, 
or Sums of Mony as. carry a fimple Intereft till the Principal 
be paid. 

» The fecond:Column anfwers the common Cafe of Debts 
due by Bond, that by Law are allow’d not to exceed the Pe- 
nalty; which is-generally double the principal Debt. 
~ 3..Dhe third Column anfwers the Cafe of a Security or joynt 
Obligor, that has duly and conftantly paid the Intereft, and 
at laft the principal Sum of a Debt, from which he has a 
Counter-Bond from the principal’Debror to fave him harm~ 
le(s, againft. whom. he may make his Charge. from this 
Column.. 

4. In cafe the Parties fhall agree that the Debr fhall lie for 
any time certain, or uncertain; and for the much greater cafe, 
advantage and fatisfaction of both of them, no Intereft to be 
call’d for, till the Principal it {elf is paid; but to carry Inte- 
reft as it becomes due, the Lender allowing for the time and 
charge he muft have been at, in receiving and putting out his 
Intereft, the fourth Column will fir this Cafe, or elfe the fifth 


as 
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as a greater or lefs degree of Lenity is agreed upon in favour 
of the Borrower. 

5. The fifth Column is allo. proper in the following Cafe, 
viz abit be demanded, what Eftate in reverfion, after a certain 
number of Years, ‘any Sum in Hand will Purchafe;. the firt 
{tcp-being to find the Amount of that Sum to thesime the Re- 
verfion commences, its ‘had in thisColumn. 

6. The laft Column gives the Amount -of a Sum of Mo- 
ney, according to the common Method of Compound Intereft, 
but being computed with chat extraordinary rigor as has been 
faid, (except {ome {mall allowance for the lofs ef time, by 
being done Yearly) ‘tis hardly fuirable to any Cafe. 

Other Cafes might be enumerated, to which the foregoing 
Theorems might be equitably apply’d; befides fuch extraor- 
dinary ones, wherein it ‘may appear to Arbitrators, or a 
Court of Equity, that either Partie deferves Favour, either 
by way of Compenfation for Injuries (uffer’d from the other, 
by means of any fraudulent or oppreflive PraCtices, or other- 
wife, for which no.other redrefs is provided. 


I. OF Intereft Accounts. 


The Inequality -of the wfaal Method of ftating Intereft 
Accounts, ‘as prattis’d in-our Courts of Equity, will beft 
appear by an Example, for which I fhall take the common ge- 
neral Cafe of an Intereft Account to’be ftated on a Mortgage, 
viz, fuppofe ro00 /. to be let out at 6 per Cent. on a Mortgage 
of 120 1. per annum, payable Half Yearly, and the Mortgagee 
after five Years end, ‘to have Pofleffion till the Arrear of In- 
tereft, accruing Intereft and Principal be difcharged : Quere, 
How long that willbe? {uppofing alfo, for the fake of bre- 
vity in the Aecount, the Payments tobe equally, and punctu- 
ally madeas they become due. By the Chancery Method, the 
Rent is firft apply’d to difcharge the Arrear of Intereft; and 
then the remainder of every Half-Year’s Rent, after deducting 
tha Game Half Vears lorereft. is apply’d towards the Difcharge 

of 
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of the Principal, and thereby the Principal and Intereft conti- 
nually leffens,till the whole be paid off. Now by this means the 
Mortgagee, after the Arzear is dilcharged, pays Comp. Intereft, 
with the utmoft rigour, for to much per annum of the Rent, as 
exceeds the Intereft of the whole Principal Mony, and receives 
but Simple Intereft for his Debr; which, however ftrange it 
may feem, is eafily prov’d, by applying the proper Theorems 
of Simple and Compound Intereft to this Cafe, in which the 
Annuity, Principal Money, Rate and Arrear of Intereft are 
given, and thetime requir'd ; the refule being the fame with 
that of the Chancery Method, except.a very {mall difference 
only when any part of the time is expref$'d by a Fraiion: viz, 
putting Z for Logarithn,« = 4 —p7= 30,s=I-+r = 1,03, 
t=time of contracting the Arrear = 10 Half-years, z= 
any number of | Years {pent in difcharging the whole or any 
part, N= number of Years required; the Equation for the 
Arrear will be prt +p 7% =az;and for the Principal and ac- 


Som I 
crueing Intereft prv + p= pra t—— x a Whence 
ia 


pre La—Le 


+ — ==N=16,7249 Years-——the time demanded ; 
20 2Ls 
t 
it. Pr § Years =the time of difcharging the Arrear, and 
2% 
La-— 








a . 

nS 11,7249 years, =the time in which the Prine 
2L5 

cipal and accrueing Intereft is difcharged ; during which itsevie 
dent, the Mortgagee pays full Compound Intereft for 60 /. 
per annum of the Rent, For the Correétion of which inequa- 
lity, in the firft Place, to the end that neither Branch may ex- 
ceed, or be cepriv’d of its due Profits; This general Rule is 
propos’d as neceflary to be always obferv’d, viz. That A- 
mounts of the Produce on each fide be ftated feparately, and 
fet againft each other in the Account, in order toa Ballanceé 
And in the common Cafes of Mortgages, Government, and 


Stock- 
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Stock Securities, ¢c. where the Debt is paid off by a Rent, 
Annuity, Penafion, Dividend, or other Payments iffueing inthe 
fame manner, and with the like trouble, charge, cc. as In- 
tereft Money does; | prefume this Rule will alio be eafily ad- 
mitted, viz. That the fame equitable Advantage be impartially 
allow’d on both fides; for which the Method of Simple In: 
tereft, as corrected under the foregoing Head, feems truly 
adapted ; whereby the Original Profits on each fide are fup- 
posd tobe deem’d, either as Intereft, or elfe as Principal Mo- 
ny; and finee the Amounts both of an Annuity. and Sum of 
Mony, forthe time paft, as there ftated, on the firft of thefe 
Suppofitions (¢ being there =o) are likewife vouch’d by our 
Laws, and the praCtice of ovr Courts, to be good when fepa- 
rately usd; I think its very evident, that the Account ought 
to be ftated by fetting thofe Amounts againft each other thus, 
prt + pra+ pan, (whence rr! "p == N, == 21,6666 
ple A 
Years) and that this Method is moft proper for general Ufe, 
in the Cafes mention’d : Unlefs ic fhould be thought fit, in 
confideration of the various Ways found out for the ready 
improvement of Mony, to allow a further Advantage on 
both fides, by charging the Original Profits as. Principal Mo- 
ny, and giving a Simple Intereft there to, which ftill falls 
fhort of the Advantage allow’d to Rents by the Chancery Me- 
thod. And this isto be done two ways, viz. either by apply- 
ing an Amount of Rent to pay off the Arrear firft, and after- 
wards another Amount of Rent to difcharge the Principal, 
and accrueing [ntereft ;_ or elfe by letting the Profits with all 
Arrears and other Charges run on at Simple Intereft on cach. 
fide, till the end of the Term: viz. putting x=2—1, y= 
t—I,ama—pr,fr—rxag=f—rwptr,poyrt 
* prt= Arrear of Incereft ; by the firft of chefe ’cwill be, for 
the Arrear, jo-+ ptra=ixr -- 1 xan, and forthe Princi- 


pal and aceruing Intereft, x 71% ae—=p; Whence 
VS he 
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oBparte — V8 par+f ~~ fg =N — 18,7653 


Years. By the other’twill be, forthe whole, ~ + ptr'a + p= 
a . Lo? 2. 
Syrpaixas, Whence VE+P*8ertP—g — N = 


4qar 
18,1648Years. The Lender will have to alledge for the firft of 
thefe two Ways, that as the Rent is not hindred by any 
other parallel Charge from making the utmoft produce it can, 
fo for that reafon ought his Principal Mony to have the Ad- 
vantage of the Arrears being firft difcharged, which alfo agrees 
with the Chancery Method in this particular. 

Laftly, another way of ftating this Account, may be taken 
fromthat Notion of Simple-Intereft, whereby the Annuity on- 
ly is charged as Principal Mony: and then twill be, for the 
Arrear, prt-+ pra= an, and forthe Principal and. accruing. 

ee V 8bpart fr 
Intereft, = x7 1 Xa =p; Whence ermal 
ar 

t 2 
pre 4. Wiper t= N= 17,3072 Years; which 
2a a 
appears to be fame with the Chancery Method, only that 
the Compound !ntereft in that, isturned into Simple in this; 
and as it {tilt retains part of the fame inequality, tothe 4d- 
vantage of the Borrower, it feems only fit to be obferved in 
fuch Cafes wherein the Borrower may be thought to merit 
favour, as when the Debt is paid out of the Profits of Trade, 
arifing by extraordinary Rifque orInduftry. But fince fucha 
Rule of diftinGtion is hardly poffible to be reduc‘d to general 
practice, the ufe of this Theorem {cems reftrained to fuch 
Cafes only, wherein the Parties themfelves, or a Court of 
Equity fhall think it reafonable. 

For a further illuftration of thefe Rules, the following 
Specimen is added, which fhews a: fight, how the Refules of 
the feveral Methods differ, as the Rent, Arrear, or Rats of 
Intereft, is greater or lefs, and confequently of how much more 

of 
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orlefs concern it is to the Parties, as well as tothe due Admi- 
niftration of Juflice, to have regard thereto. 
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The time requir'd ina 
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To difcharze a Mort. of recto 7. by a Rentofiise4 per anne 
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At the Rate of Int. per avin of 

No Arvear of Intereft. 
By the Chancery Method 
By the fame turning the Comp.Int. into Sim.) 
By orignal Pro- Gch and fcontin!atint. (" L259 791 3078 735335120, 74.90 





| 


I 157249) 0.4205 13,5335 





se esunmuineaaneinnasnanane TO,9LA1 





theOrignal Pro- etheArrear ( firft difcharg’d 
fits charged as \Intereft er ——— J 14,28 5 116 6556 25,0008]3 3,35 53 

5 Years-Arrear of Intereft. ; i 
By the Chancery Method - eormanm 14.485 516, 79.49 225670823. 5835 
By the fame turning the Comp. Int. into Sim.14,8293't 7,3072[2 35753 5452, 7400 
By Simp.Int.cor. 2 Princ. and f continiat Int.i1 51319118, 7643 24,7148 32,7064 
theOriginalPro- @theArrear { firft cifeharg’djt 5,5897,18,7653.25 489913 4,3052 
fits charged as} Intereft mn 117,35 712 16666] 3 15255043, 3333 

10 Years Arrear of Intereft. . 
By the Chancery Method enennemennne [1,956 21, 7249}23,9205138, 553 5 
By the fame turning the Comp. at. into Sim 419.4007 22,3072)30,033 5,40, 7400 
By Simp.Int.cor. 9 Princ. and 2. contin’ at Int{20,3161 25,5998/3 3,63 20148,08 74 
theOriginalPro- beheArrcar ? firft difcharg’d]21,2895§ 27,5587'36,1932153,8107 
fits charged as J Intere {tm mmm 21,4286 2.6,6666/3 7, 500]5 353333 

rg Years Arrcar of Int. \ 

By the Chancery Method memes 21,6283 2.6, 72.4913 ST 105 48,5335 
By the fame turning the Comp. Int. into Sim. 21,9721|2 7,3072]3 6,283 5}50s 7400 
By Simp.Int.cor. Prine. and ¢ contin! ot Ent.2651353'34,2913.43,9764 65,8386 
theOriginalPro- $ theArrear firtt difcharg’d28,0209'3 7, 714148, 51 59]74,5664 
fits charged as Intere ft, —wmeweme 2 §0009'31,6666 43,7500 63,3333 


I mutt alfo obferve for the fake of fuch as are unacquainted 
with {pecious Arithmetic, that though for brevitys fake, the 
foregoing Theoremsand Examples are laid down, and wrought 
in Algebraic Terms: Yet the fame Accounts may be ftated 
after the Chancery manner it felf, according to the feveral 
Principles before deliver’d, and with the fame Refults, with 
this only caucion, that (inftead of a continual deduction of 
the Rent or Annuity out of the Principal and {ntereft of the 
Debt, which occafions the Error before mention’d) the pre- 
ceding General Rule of {tating {eparate Amounts be obferv’d, 
which may be done by continually adding the profits toge~ 


ther on each fide, in the fame manner, as if the Parties were 
to 


' 


{ 
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romake a feparate Charge againft each other, which is the ra- 
ther to be noted, as being the only Courfe that can be taken, 
in cafethe Sums or Times of payment fhould differ, but the 
re{pective Refulcs will notwithftanding be analogous to the 
above Examples. | 

All which is fubmitted to the confideration of more difcer- 
ning Judgments, efpecially the Applications of the Rules to 
particular Cafes, for exemplifying the Theorems. Butif any 
of thofe Rules or Theorems fhould be objected againft, meer- 
ly becaufe they tend to introduce fome Alterations in the 
prefent practice; I fhall for an{wer only add, with fubmiffion, 
to what is before faid, that in former Ages, when our Laws 
relating to thefe matters had their rife, (the Profits of Ezgland 
arifing chiefly from Husbandry and Tillage, and little from 
Trade,) the Cath of the Kingdom was but low, the Rates. 
of Intereft very highto the Advantage of Ufurers, and thofe 
ways for the ready Improvement of Money accomodated to all 
Peoples ufé, not known ; (much like to which we are told was 
the State of the Jewifh Affairs, when they were forbidden to 
take Ufury of any but Strangers.) But latter Ages have pro- 
duc’d vaft Alterations in-all thefe Refpects, which having 
happen’d by infenfible degrees, may be one reafon why nei- 
ther our Legiflacure, nor Courts of Judicature have yer taken 
fuch notice thereof, as time and leifure, with the Tender 
of proper and practical Methods of Computation, may heres 
after induce them to do. 
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I. An Account of the Rain which fell every Year at Up- 
minfter in Effex, the laft Eighteen Years, with Re- 
marks upon that of the Year 1714. By W. Derham, 
F.R S$. Alfo a Comparifon of what bas been obfere 
ved of that kind at Paris, by M. De la Hire. 


AS T Year having been fo remarkably Dry, that 

z Fonds hereabouts are for the moft part dry, and the 
Springs generally either very low or quite failing, 1 had 
the Curiofity to make an Extract (out of my Regifters of 
the Weather, cc.) of the Quaniity of Rain which fell at Up- 
minfler the laft 18 Years. The Particulars of which, every 
Year, may be feen in the following Table. In-one Column 
of which, the Weight of the Rain in Pounds Zroy and Cen- 
tefimals of Pounds, may be feen3 in the other, the Depth 
of ic in Inches and Centefimals of Inches, or what Height 
it would have been, had it not been imbibed by the Earth, 
or leffened by Exhalations, but been {uffered to have flag- 
nated on the Ground. 

Among the Dry Years, 1704 was complained of for one; 
which J rernember the News-Papers reported to have been 
fo confiderable at Venice, that they were forced to fetch 
their Water in Barks five Leagues off, as far as the Brenta; fo 
that publick Prayers were put up !for Rain. Yet we 
may obferve that {everal other Years were drier than that 
with us at Upminffer. But among them all, none compa- 
rable tothe laft Year1714. In which the whole Quantity 
of Rain was no more than 55 / 95 Hundredths, or rz 
Inches 19 Hundredths; whereas the leaft Quantity of any 
of the preceding 18 Years, exceeded 15 Inches in Depth. 

What Effe@ts this Drought hath had in the Bodies of 
Animals, I leave others to judge. It is well known how 


contagious and fatal a Diftemper hath raged. among, not 
only 
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only our own Black Cattle, bue in many other Parts of Ex 
rope. And I obferved the Zs was cpidemical among the 
poorer fort, at the beginning of the Year; chat the Meajfles 
were very common, fome Parts of the Year; and that Plew- 
riffes and Malignant Feavers infefted a great many, efpecially 
in the Summer Months. But how far thefe Diftempers 
might be owing to the Dry Seafon, I leave to the Judg- 
ment of our learned Phyficians. 
With greateft Duty and Refpect I am the Society's 


Moft humble Servant, &c. 











A TAsBuLe of Rain which fell 
at Upminfter, from the Year 
1697, to the Year 1714. 


Year { Weight. { Depth. 
1 2 Cent. finch. Cent, 
1697 77 «+60 te = §2 
1698 | 122 32 | 24 46 
1699 | 7§ $4 JIS IX 
1700 95 13 [19 03 
170r | 93 45 [18 69 
1702 | 10r 89 |20 38 
1703 | 119 94 [23 99 
1704. 79 02 [Ig 8 
1705 84 62 | 16 93 
1706 | 12r 43 |24 29 
1707 8r gf | 16 gr 
1708 96 ©o9 [19 22 
1709 1132 82 | 26 56 
1710 gr 84 | 18 37 
I7Il 118 02 123 60 
w7iz2 | x18 78 [23 «76 
1713 irs 80 | 23 16 
1714 sf§ 9F rt 9 
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To compare with thefe, we have collected out of the Afe- 
moirs of the Royal Academy of Sciences, the Quantity of Rain 
and Diffolved Szow which has fallen at the Odfervarory at Paris 
for 23 Years together; according to the accurate Obfer- 
vation of M. De Je Hire. And that the Comparifon might 
be made more juftly, we have reduced the French Meafure to 
our own. But it is to be obferved thac the Diverfity of Stile 
makes cheYears not exaély the fame, though, as to this Mac- 
ter, the difference may feem very inconfiderable. We have 
forborn to make any Remarks upon this Comparifon, leaving 

it to the Confideration of the curious Reader. 
| French | Englifh 
Anno. {Inch +n. ['nch. Cent. 

1689 118 ts [20 23 

1690 | 23 »1aq 87 


169E | 14 zi 41g5 40 | 
1692 [22 774124 14 | 
1693 [22 8 |24 18 | 
1694 | 19 9 [2r 07 | 
1695 [19 7: 120 96 
1696 } 19 $2120 76 
1697 120 3 | 2r 60 | 
1698 J}21 9 | 23 20 | 
1699 {18 8] 19 93 
1700 | 20 oF | ar 38 
Wot [2 4; 122 78 
1702 16 4 17 42 
1703 17 7 [18 5k 
1704 | 19 XO; {| 2k 20 
1705 | 13 10! | 1g 82 
1706 [| 15 F116 32 
1707 117 Fn | Ig 1t 
1708 18 z {19 §f | 
1709 | 2k OF | 23° «21 
1710 iy 82 | 17 10 
wis 125 2 | 26 84 


I Il, Solutie 
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II. Solutio Gentralis Problematis XV. propofiti 4 D, de Moivre, in 
tractatu de Menfura Sortis inferto Actis Philofophicis Anglicas 
nis No 329. pro numero quocungue Colluforum: per D.Nicolaum 
Bernoulli, Bafilienfem, Reg. Soc. Sodalem. 


UM Methodus fynthetica, qua ufus eft D. de Moivre 

ad inveniendam cujufque Colluforis fortem, in ufum 

verti nequeat tune quando plures quam tres {unt collufores, ob 

vix per{piciendam legem progreffionis ferierum quz {e offe- 

runt; oftendam hic quo modo Analyfis in ejufmodi Proble- 

matibus, ubi depofitum continuo augetur, adhiberi queat : 

eumque in finem demonttrationem dabo analyticam trium 

Theorematum, quz inveni, & quidem diu ante vifum 

D. Moyvrai libellum de Menfura Sortis, occafione triplicis 

uzftionis mihi ab amico circa ludum hunc, quem Galli vocant 

¢ Feu de la Poule, propofite, pro inveniendis {cil. probabilitate 

vincendi, lucro item vel damno cujufque Colluforis, & dura- 
tione certaminis. 


THEOREMA. 


Si Collufores aliquot .4, B, C, D, E, &c. qUorum numerus 
eft ata & dexteritates funt xquales, deponant finguli 1, 
& iftis conditionibus certent. 1°. Uc illorum duo 4 & B ludum 
incipiant. 2°. Ut vidtus locum {uum tertio C cedat, ita ut ille 
tertius C jam cum victore contendat, quique ex hoc certami- 
ne victor evaferit cum quarto D ludat, & ita deinceps. 3°. Ur 
ille depofitum totum obtineat, qui omnes collufores fucceffive 
vicerit. Dico probabilitates vincendi duorum quorumlibet col- 
juforum fefe immediate in ordine ludendi fequentium effe in 
ratione 1 + 2"ad 2”, adeoque expedtationes luforum 4 (B), 
C, D, E, &e éfle in progrefiione Geometrica. 


YU Demon 
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Demonft ratio. 


Ponantur expeCtationes vincendi ipfius A vel B = 4, ipfius 
C =6, ipfius D=d, ipfius Ee, &c. Porro cu accidere 
poffir, ut collufor aliquis prima vice in ludum intrans inveni- 
at adverfarium qui vel nondum, vel femel, vel bis, vel cer, 
&c, jam fucceffive vitor extitic, vocetur expectatio luforis 
illius primo cafu == z, fecundo=y, tertio=x, quarto = 4s, 
quinto = +, &c. Item cum collufor aliquis vinci poffir ab 
adverfario qui antea jam vel nullum, vel unum, vel duos, vel 
tres, &c. collufores fucceffive vicit, ita utexiens ¢ lude relin« 
quat adverfarium qui vel femel, vel bis, vel cer, vel quater 
&c. victor extitit, voceturexpetatio feu probabilitas vincendi 
ejus qui exit é ludo primo calu — 4, fecundo 8, tertio —/, 
quarto =: m, &c. Hifce omnibus poficis habebuucur (equen- 
tes novem feries xquationum fignatz N°.1. N°. 2. N° 3, &e. 
ufquead N°. 9. Za. {. Ratio eas inveniendi brevirer hxc eft. 


; I I I 
Inter xquationes N. 1°. reperitur ex. gr. f= ra + g¢trx 
4 


+} ~ y Nam collutor F certabit vel cum collufore 4, vel B, 


vel C, vel D, vel E : ut primum vel fecundum contingar, 
eportet ut velA vel B quater {ucceflive victor exiftar,cujus even- 


2 I . . 
tus probabilitas . eft - feu z: Ut tertium contingat opor- 
I 
tet ut Cter victor exiftat, cujus eventus probabiliras eft eti- 


I . . . 
am. — : Ut quartum contingat oportet ut D bis {ucceffive vin- 
afte . Tt « . 
eat, quod probabiliratem haber —~ ; Ut quintum contingat, 
4 


: « * ane na I 
porter ut Z femel vincat, cujus eyentus probabilicas eft — ; 
2 
ergo 
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ergo luforis F probabilitas vincendi eft = = tere +n 


I I 
-+ —~y. Sic inter xquationes No. 2. eft, ex. gr. x = — 
2 , 2 





1 I 1 I 1 . 
- + etigt ahr xb} — * x, Collufor eniny 


qui certat cum adverfario qui jam bis {ucceffive victor extitit, 
Vincere poteft vel omnes collufores, vel aliquos, vel nullum. 


I 
Prioris eventus probabilitas eft ~ fecundi ; + = ++ 


I I . tts 
iw & tertii —s fi primus eventus contingat, probabilitas 


vincendi evadit certitudo-integra feu 1; fi fecundus, exit ¢ fu 
do relinquens colluforem qui femel vicic; fi tertius, exit ¢ 
ludo relinquens colluforem qui ter fueceffive vicit ; adéoque 


2" 
Simili ratiocinio inveniuntur zxquationes N% 3. Collu- 
for enim qui vidtus ab adverfario exit ¢ ludo, relinquens ex.gr. 
colluforem unius tantum ludi vidtorem, acquirit fortem vel 
ipfius C, vel ipfius D, vel ipfius 4, vel ipfius F, &c. prout 
adverfarius 4 quo victus eft vincit vel omnes collufores preter. 
unum, vel omnes preter duos, vel omnes preter tres, Kc. 


I , af I I 
pn * Ob ed eb 


xf+&c. Aquationes N°. 4. inveniuntur fubtrahendo equa- 
tiones N°. 2. ab invicem : & xquationes N° 5. fubtrahendo 
xquationes N°.3. ab invicem. Aiquationes N°. 6.  inveni- 
untur fubftituendo in aquationibus N°. 4. valores inventos 
per zequationes N°.5. Atquationes N° 7. inveniuntur qux- 
rendo valores ipfarum z,y, x, #, &e. per aquationes N°. 1, 
Ex his valoribus fubftitutis ia equationibus N° 4. habcbuntur 
squationes No. 8, qua comparate cum xquationibus N°. 6, 
2 U2 dant 


. I 1 I I I I 
fors ejus totalis eft — x /.—+—~-+—...— xbp— xa 
2. 4 8 46 2" 





unde fequitur quod 4= 
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dant xquationes N°. 9. ex quibus fequitur quod 1-2”. 2":: 
rrarerss ordi: dse, &e. Q.E. D. 


Corcllarinm. 


Hine facie inveniuntur probabilicates vincendi fingulorum 
Colluforum, quas habent tum ante ludum inceptum, tum in 
quolibet ftatu in quem ludum profequendo pervenire poflunt. 
Sifint, ex gr. tres collufores 4, B,C, eritwa=2, & ta": 2%:: 
g.4:: 4 ¢3: id eft, probabilitates vincendi ipforum 4, B,C, 
antcquam 4 vicerit B, vel B vicerit 4, fe habent ut numeri 


. oe 5 § 4 
, 5, 4,adeoque ipf{x probabilicates func —-,— — . omnes e- 
51 $1 4,adcoque ipix p 14°14’ 14! § 


nim fimul fumptz facere debent 1 feu certitudinem integram. 
Poftquam A vicerit B, probabilitates vincendi ipforum B, C, A, 
erunt 4, yfeac, & (quia 4 xqualem habet expe@ationem ad 


1+s 
victoriam, & ad fortem ipfius B obtinendam) tte re(pective, 
2 





. I I 
hoc eff, quia per xq. 1, N°.3.4 — x6=~ Kem + 
27" 2 4 
2 . . I 2 
— ut modo inventum, hz probabilitates erunt —, —, 4 ut 
7 7 7 


7 

D. de Moivre invenit Coroll. 1. Prop. 15. pag. 242. 
Si fine quatuor collufores A, B, C, D, eritn = 3, & 1 +2" 

2”::-9, 8, adeoque probabilitates colluforum ab initio ludi 


erunt ut.9, 9,8, —, five ut 81,81, 72, 64, hor ef, ipl a, a, 
Sr St 72, 64 
a, —,—,-—— & —-. Poftqiam A viceri < 
¢, 4, erunt 798" 298298 & 298 oftqiam 4 vicerit B, pro 
1 4 
babilicates spforum B, B,C, 4, erunt 4, d, ¢, 143? eftau- 
4 
' 


! _ tf I 
a~t Keb aX d= -~c ba 
art 2 4 2 





tem per xq. 1. N°, 3.5= 


c= 
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92 = 36 6 z 
‘= on _ 32. & da — 2, ut modo inventum : 
298 149 298 149 : 
2 6 
ergo hz probabilitates erunt —, 3°, 2, che re{pective, 
149 149 149 149 
Poftquam 4 vicerit B&C, probabilitates vincendi ipforum 


b 
+ » feu (quia per xq 2 N° 3< 





é I 
C,B, D, A, erent k, —» x5 
2 


2 
6 18 
k= ——xd— ~ 4, & per xq. 3.N°. 7.0 = 2 dt), 
CO 149°149 


87 or 
--—,-—-. Et nota quod calculi bonitas confirmetur cx co, 
149 149 


1 
quod {ummz harum probabilicatum, boc ¢f, 7 + ~ +t ig 
7 
6 6 6 
priori exemplo, & 25 - 3 3° + 2 nec non and + 
149 149 149 149 149 


—— bt =”. in pofteriori exemplo, fingulz fint = x feu 
149 149 149 
certitudini integrz. 


THEOREMA MX. 


Pofitis qu prius & infuper hac conditione, ut victus (em- 
per muldtetur f{umma p, que depofito augendo inferviat ; 
quod depofitum fic gradatim au@um ilii foli cedat, qui omni- 
um. fucceffive colluforum victor extiterit ; denotatis etiam ut 
antea per literas minufculas 4, c,d, ¢, &c. probabilicatibus 
vincendi ipforum 4 (vel B), C,D,E, &c. refpedtive : per eaf= 
dem vero literas majufculas 4, C, D, E, &c. ipforum 4 (vel 
B), C, DE, &c. expectacionibus, hoc eff, portionibus depofiti 

X 2" ne 


quas finguli expeGtant: Dico, fore femper C = at 


x D= 
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— Chepx2t—ndp , —D+dpxvianep. «4... 
DS —— Fe rB 1-12" a Set 


Demonftratia. 


Menoretur ut prius per liceras minufculas <z, 9, x, 4,t, &es 
probabilitas vincendi ludentis cum adverfario, qui jam vel 
nullum, vel unum, vel duos, ¢¢ collufores (ucceflive vicit ; 
per eafdem vero literas majufculas Z. YX, 0,7, &e. ejus exe 
pectatio, quam {cil.. habet diverfis illis cafibus, depofico exi- 
ftente mba, abr tp, abi t2p,ati-t3p, &c: relpe- 
Ctivé. Sic eciam per literas minulculas 4, &, J, m, &c: denotetur 
probabilitas vincendi luforis victi ab. adverfario, qui antea 
vel nullum, vel unum, vel duos, &c: collufores {ucceffive 
vicerat; quemadmodum per literas majufculas Hy, x, L, M1, &e. 
ejufdem expedtatio diverfis:illis cafibus, depofito exiftente 2-4 
+p, n- it 2p at i t-3.p, &c. relpective. His pofitis iildes: 
quibus antea ratiociniis invenientur {equentesduodecim xqua- 
tionum feries in Zad. I. fignate N. 1, N°.2.N° 3, & Inter 

x ay 
xquationes N°. 3..¢x. gr. eK B= — + a +. Trzyp, 
, 2, 

Lufor enim Z ludet vel. cum lufore .4, vel lafore B, vel C, vel 
D. Siludit cum A vel B, expectatio ejus erit = UV, quia ludit 
cum adycrfario qui jam tres adverfarios vicit, depofito exi- 
ftente n+ 1.-+3-p.. Si luditcum lufore C, expectatio ejus crit 
= X-+-xp, ludit enim cum. adverfario. qui: jam duos collufoe 
res vicit, adeoque fi depofitum effet »+4-1-+- 2p ejus.ex- 
pectatio effec =X: verum quia ludente Z depofitum, eft = 
a-+r-+ 3 p,ob tres eollufores victos & fummap mulgtatos, 
addenda eft expectationi -¥ portio illa mul@x unius p, quam 
lufos Efperare poteft : eft autem hxc portio. (quia probabilitas. 
ejus vincendi eft x)= «fp, ejus igitur expectatio roralis cunc 
erit= X+x-p. Sic fi ludit cum lufore D, expedatio ejus erit 
=.T-+29p : additur ad 7(quz effet ejus expectatio depofi- 
to exiftente» +x + p) partio 2y 2, que ipfi debetur de duabus. 

muld@is. 
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muldtis 2p, quibus depofitum #-+-1 +4 3 p majus eft quam 
a-+-i-tp- Simili modo habentur xquationes N°.2.3. 4. & 
5. Subftituendo autem primam xquationem N°. 2, Zab. I. in 
zquationibus N°. 4, habentur xquationes N°. 6. Et fubfticu- 
endo primam Xquatienem N°. 3. 74d. I. in xquationibus N°. 5. 
habentur xquationes. N°. 7. quibus deinin zquationibus No 6. 
fabfticuris habentur sequationes No. 8. Aquationes N° 9, inve- 
niuntur querende valores ipfarum 2,7, ¥,U,&e per xquationes 
N°. 1. Za. 8. 8H. vel N° 2. 7b WH. & N°. 7. Zab. |. Et his valo- 
ribus fubftitutis in zquationibus N°. 4. habentur aquaticnes 
N° ro, Que comparate cum zquationibus N°. 8 (in quibus 
pro x fubftiruatur 4, per 1. xq. Tab. 1.) dant aquationes 
N°. 11. Ec hx zquationes N°. 11. comparate cum xquationi+ 
bus N°. 9. Zab. L. dant xquationes N°. 12, que confticuune. 
Theorema, quod demonftrandum erat. 


Corollarivm. 


Hine quoque facile isveniuntur fiogulorum Colluforum {ore 
tes feu expectationes, ipforumque adeo lucra vel damna, 


en’ 


Sint ex. gr. (res collufores 4, B, C: eritC = apt 
41 -T.2” 


A —— DEP 
== (ob z= FATA sPm 2 OP ogg Ft & tome 
5. 4 7 


4A Ss p 


——. Undecum omnium trium 





per coroll. Theor. 1.) 


expectationes fimul fumptz, id ef, 4 +.4+-C xquare debe- 
ant id quod:ab initio depofitum fuic, ide? 3, erit 2 4+ 


A sp 144 A+? 
44+ op = he & 14 A = 15—3p, & 


5 5 
t oe . . 
4= vn > p= expectationi luforis.A.vel B: proinze G 
A+tp. 6 6 
expedtatio Inforis tertii C= 427 P 7 tah Ave 
49 


5 
2. X.2 bus 
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bus expectationibus fi fubtrahatur 1, id quod ab initio fingu- 
. art 3 . § ‘ 
li depofuerunt, remanebic ibi ——- — p, hic — p — —; 
, 14 49 
quemadmodum D. de Moivre invenit, Exempl. 2. Sint collufo- 


-resg, A, B, C, D, erit C = A tap x 2"—2ep = (ob 2 =3) 


+8 8 ve 
Oa thE obs ee c= 2, per cordll. 
: 298 149 
Theor. .1.) B 4 rie 3; icem D = aa ae = 
2 
8 C - g—ad 2 8 C+ 
Bers p73 4p _ (ob d= >” perid. ort. —— vt = 
wd 149 9 


64 Apes ; 
Ant : unde habebitur-equatio 24 4+-C4+ D=2A4-+ 
BAtH PD C4At TSP 298At iG? 





a + 5 aC 4, five 149 A 

2700 16 2700 

22 p= 162, KA=—— — us p Hine C= 
9 149 22201 


14 
BatioP 144, 1176 p= Ane 128 
9 149 22201 8x 149 


422 . . eee 
he a* p. SubtraGta autem unitate x, quam finguliab ini- 
2201 








1 2700 
tio ludi depofuerunt, remanebit > — u P pro lufore 
149 22201 
Yt 422 
A vel B, ? p— —— pro C, ae —-—— pro D; 
22201 149 22268 149 


qux fingula indigitabunt lucrum vel damnum, prout pars 
affirmata .prxpollet negate, vel contra. Simili ratione ha- 
bebuntur etiam fortes quas acquirunt in quolibec ftaru in quem 
ludum profequendo pervenire poflunt. 

THEO: 
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THEOREMA 3. 


Pofitis que prius, fi adfint {pectatores 2, R,8,7,U, &c. 
quorum numerus fit # unitate minor quam numerus collufo- 
rum, quorumque prior 9 affirmet certamen finitum iri peft 
n--p ludos peractos, R poft 2-+p—1, Spoltu +p -—2, 
T poft w+p—3, Opoltu+p—4, ee precife, non antea; 
fintque q, 7,5,t,4, &c. fortes ipforum 2.R,S, 7,¥, &e,. Di- 


I I I I 
vo foreg = — rf gityit ight & 


Demonftratio. 


Vocetur A collufor ille, qui poft #-+ p ludos vincere fup- 
ponitur: hic intrare débet in ludum poft p ludas peractos, & 
tum ludet contra adverfarium, qui jam vel unum vel duos, 
velcres, &c. collufores fucceffive vicir, Jam cum, ut primus 
cafus contingat, & ut collufor 4 omnes fuos collufores preter 
unum, 4d ef, n — 1 collufores fucceflive vincat, zxque proba- 
bile fit quam ut adverfarius ejus vincat » —1 co!lufores, id 
eft, (quia jam unius colluforis victor fuit) ut certamen finiat 
poft 2-+p — 1 ludos peradtos ; hujufque eventus probabilitas 
fit= 7: erit probabilicas ut collufor 4 unum adhuc colluforem 


. 1 
vincat, éd eff, certamen finiat poft #-+-p ludos= — r. Sic, ut {e- 
Zz 


cundus ; cafus exiftac,& ut4 omnes collufores practer duos vin- 
cat,qué probabile eft quam ut certamen finiatur poft # +p —2 
ludos, adeoque ut tunc A vincat adhuc duos collufores, id eff, 


I 
ut certamen finiat poft » +p ludos, probabilitas eric = — 5. 
4 
Eodem modo ut, tertio caf exiftente, 4 vincat omnes collufo- 
4: —_ I _t 
res, probabilitas eft = fi uequarto = = a, cre. Quare ut 


Y indiffe- 
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indifferenter certamen finiatur poft » -+-p ludos, probabilitas eft 


A pst J pate, =q QED. 
2 4 8 16 


Corollarinm 1. 


Facile hinc invenitur quenam fic probabilicas ut certamen 
finiatur intra datum quemvis ludorum numerum. Series enim 


I 
fractionum incipientium a fractione pervs quacum denomina- 


tores cre{cant in continua proportione dupla, numerator au- 
tem cuju(que fraCtionis fit fumma numeratorum tot fra®ionum 
immediate pracedentium quot funt unitates in #—1, dabit 
omnes fucceflive probabilicates, ut certamen finiatur peractis 
precifen, n+1, 4-2, 2+ 3 &c. ludis: & per confequens 
fi addantur tot termini hujus feriei quot {unt unicates in p+-1, 
fumma.ipforum exprimet probabilitatem uccertamen finiacur 


ad minimum ludis # + p peractis. Bx. gr. Si fine collufores 4, 
2 3 5 


Corollarium 2. 


Poteft terminus quicunque prioris feriei (excepto primoter- 
mino,) ut & fumma omnium terminorum, id cf, terminus 
quicunque pofterioris {ériei, per formulam generalem expri_ 
mi hoc modo. Si # +1 fit numerus colluforum, & p fit nu. 


merus terminorum, ¢rit ultimus terminus pzsioris feriej 
X 


— 


2,” 


0143) 
Ko PB Pm rex pm Vz 
2” OE XR Ix2%2 
Pa3srxpa jet mpaaats 

rx27Xx3x 2 

4 fo AXP — GUT UX P—4q a+ 2Xxp — 49 -b 7 ce. Et 

ExX2xzxqgx2™ 
fumma omnium terminorum five ultimus terminus pofterioris 
2 PH pm axp-rat3 | p-zmxp—eebixp—wt+s5 
feriei = i 

I x2" 1x 2%x2” IX 2X 3x2” 
posnxp man txp~ 3 mba sp 30474 ge 
Ex2%3%*4*%2M ; 





— 


























Tabula [. 
Inteat__ Exie. N°. x 
Sors Sors|| « =* 
o| & I h cy 
I y 21k _t Y 
7 al 1 |a=tegty 
3, * ' 14] 7 I 
4 | | |patethyaty 
| | {| 4 4 2 
| | | ms pty bape 
i lt iv a'te 
N°. 2... 
r ] I ri I 
a — — eo =X +. 
2 a tate nh “t 
I E I f I 
— wee ole ee oh ee —_ 
y= Thre toy > hf —*xt 
ne a ae TOnae Sa 
2 8 16 2” 
SE nS ne a SE Oe Oa 
6 77 t re tigtiitg I N05. 
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N° 3. 
Y I I I 
b= Ta Oh xd reba f ree: 


1 I E 




















i I I 
= xe —— xf. -- 
23 274 f+ 
I 
ma Xf tos 
N°, 4- N°. 6; N? 8. 
X x I 
gor yenmhom om kh HE — XG eam 
2 2 2" 
1 I I 
yo—x ake —l = xd =2¢--2d 
2 2 2"! 
t I 
x—-n=—lio—m =——%*e = 4d—4Ze 
2 2 27? 
N°. 5. N°. 4 N°. 9: 
I 2a 2” 
h mm k KE _ Cmax 
2"! yore 1-42” 
xm2zd—yr2rd-e 2” 
k—/m—xd y= —=¢ x 
noe 4=40—K—29=4t—21d—e rf" 
2 
l—m == —— xe | ¢=a* 
G3 1-+2” 


Corollarium 3. 


Poteft quis priufquam ludus inchoetur in fe fufcipere, ut {um- 
mam #-+1 de qua collufores contendunt, & mulctas omnes 
pendat, fi fibi initio in manus datum fit 2-1 + 2’—1 xp. 

Demonttrationem duorum pracedentium corollariorum cu- 


riofis indagandam relinquo. 
x Tab, 


( 145 ) 





HIN. Solutto generalis alters precedentis Problematis, ope Combinati- 


onum cy Serierum infinitarum, per D. Abr. de Moivre. Reg. 
Soc Sodalem. 


Defignationess 


NIB&C collufores duo fimul certent, ad defignandum 
.) Bvictorem effe, C vidum, fcribarur BC ; atque vi- 
ciffim ad defignandum C victorem effe, B vidum; {criba- 
tur CB: & fic de ceteris. 


Ponatur 1° B vincere 4, certamenque concludi tribus ludis 
BA 


Bc sc patet B victorem neceflario evadere. 
BD 


Ponatur 2° B vincere 4, certamenque concludi quatuor ludis 
BA 


08 Sic patet C viGtorem neceflario evadere. 
CA 


Ponatur 3° B yincere A, certamenque concludi quinque ludis 
BA BA 
f 
OF BS Sic patet D vi@orem neceflario evadere, id- 
DA DA We duplici modo. 
DB DC 


ee 


Ponatur 4° B prima vice vincere 4, certamenque concludi {ex 
ludis. . 


Z B A 
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BA BA BA} 
CB CB* BC. 
DC* CD* DB {Sic patet 4 vidtorem neceflario evadere, 
AD Ac AC 'idquéetriplici modo, 


AB AB AD 
AC AD AB} 
Ponatur 5° certamen concludi feptem ludis,ponaturque femper 
B prima vice vincere ipfum 4. 
BA BA BA BA BA 
CB CB CB* BC BC 
DC Dc* CD DB DB}jSic patet B vel C necefla- 
AD* DA AC AD* DA Frio viGores evadere, B tri 
BA BD BA CA CD '|plici modo, C duplici, 
BC BC: BD CB CB 
BD BA Be CD CA) 


Ponatur 6° certamen concludj oo ludis, 
BA BA BA BA BA BA BABA 


CB CB CB CB CB* BC Be B 

DC Dc Dc* CD CD DB DB DB 
AD AD* DA AC AC AD AD* DA 
Ba* AB BD BA* AB CA* AC CD 
CB CA CB DB DA BC BA BC 
CD CD CA DC DB BD BD Ba 
CA CB CD DA DC BA BC: BD 

Sic patet C victorem evadere triplici, D duplici, B triplici 








modo, ¢¢. 
Nunc ordine (cribantur literae quibus viGores defignantur. 
3,118 
4,,8c 
5,12D 
6,13 4 
a Bi 2c 





8,)3 C-4+2D+ 328. 
93 3 Dr At 3C +3 Dt2d 
10,13 4-2B4+3D 3442843442043D 


ere. 


Per 
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Perfpecta illarum formatione, patebie 1° literam B in ordi- 
~ ne aliquo femper toties reperiri, quoties A in ordine ultimo & 
penultimo reperitur: 2° C in ordine aliquo teties reperiri quo- 
ties B in ordine ultimo & Din penultimo reperiuntur > 3° 
D in ordine aliquo totics reperiri quoties C in ultimo & 2 
in penulsimo: 4° 4 in ordine aliquo femper toties reperiri 
quoties Din ordine ultimo & € in penultimo reperiuntur. 

Sed numerus variationum dato cuilibet ludorum numero 
competens, dupluseft numeri variationum omnium dato lu- 
dorum numero unitate diminuto competentis: adeoque Pro- 
babilicas quam haber Collufor B uc vincat dato ludorum nu- 
mero, eft fubdupla probabiliratis quam habebat 4 ut vince- 
ret dato ludorum numero minus uno 3 atque etiam {ubqua- 
drupla probabilitatis quam habebac idem 4, ut vinceret dato 
ludorum numero minus duobus: & fic de ceteris. 

Probabilitas quam habet C, ut vincatdatoludorum numero, 
eft fubdupla probabilicatis quam habebat B, ut vincerer dato 
judorum numero minus uno; atque ctiam {ubquadrupla pro- 
babilitatis quam habebat D, ut vinceret dato ludorum numero 
minus duobus. . 

Probabilitas quam habet D ut vincat dato ludorum numero, 
eft fubdupla probabilitatis quam habebat C, ut vinceret dato 
ludorum numero minus uno; atque etiam fubquadrupla pro- 
babilitatis quam habebat B, ut vinceret dato ludorum numero 
minus duobus. 

Probabilitas quam habet 4 ut vincat dato ludorum nume- 
ro, eft fubdupla probabilitatis quam habebat D, ut vinceret 
dato ludorum numero minus uno; atque etiam fubquadrupla 
probabilitatis quam habebat C ut vinceret dato Judorum nu- 
mero minus duobus. 

Ex jam obfervatis facile eft componere Tabulam Probabi- 
licatum, quas B, C, D, A habent ut viGtores evadanr dato 
ludorum numero, atque etiam illorum fortium feu expecta- 
tionums 


Z42 Tab. 
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Tabula Probabilicatum, ec. 





5 12 s12 
2 











13) | 10 Ta 9 
a ————N, a K 
1024 “tT P Tog Hong t Pog 4b irp 











| 
| 4 12 416 — 9 —— 
i" Oe FO * 4t1o ey atop” 4 trop 
| 
{ 
| 
| 
| 


Jam vero Series ifte {unt convergentes, adeoque fingulz fum- 
mari poflunt per vulgarem Arithmeticam ; & obtinebuntur 
vel {umm accurate fi poffint, vel falcem approximate, finon 


licear, cerminos multos adhibere, 
Inveni- 
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Invenire fummas Probabilitatum ad infinitum u{que pergen tiam, 
quas Collafores habent ut vidtores evadant. 


Sint Probabilitatea omnes ipfius B ad infinitum, nempe 
B'-+ B+ BY 4 BU + BY+ B" Ore. = 


Probabilitates ipfius C 
c+ C4 C'" CY 4-0" tre. =% 
Probabilitates ipfius D ; 
D! + D'+ D" + D" D’-+ D" 64. =4. 
Probabilitates ipfius A 
A+ A’ Abita” A+ aA Ors —*% 
Scribantur autem in Scala perpendicularicer defcendente, ad 
hunc modum.. 
B= B 
B'" = B' 


/ 1 “” xr f 
= > 7A 
Bo zAw t tt 
BY = 3 All 4 E A” Proinde y= }+4- 2x. 
B’ = LAY 4. LA 
2 4 i 
Ergo y= et Gx tix. 


Demonftratie. 


Ergo { A’+- 2 a” + 2 A s All abs LA’ Ge. 4 X. 
Proinde 5 A’ id} ah LA hem be — EA. 
Et BB +3 AEs at FA Ge = te 5 At BY BY, 


Sed 
Aa 
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_ , I 
Sed —n A'= 0, BY = 0 & BY = 7 ut patet ex Tabula: 
& 


. : I I 
Ergo fecunda columna perpendicularis =— + — x. 
4 2 


. . I 
Sed tertia columna perpendicularis = —~ x. 
we ios 1 3 4 
erit igitur y == ——-}-— ¥ 
14 4 


Simili modo {cribantur 


C’= iB" -+ED 

C's BY FED" hocet 2=ipbin 
cy == 2 BM" “bs D" 

C= iB’ +ip™ 


Cre. ; 
Ergo z= i-biyets 
Scribantur etiam 

Ul , 
p= D 
D'= k Cc" : if 
DI" = FC Cc ; ct ; iB" . & pari Argumento patebie 

fo M a le 
Doie +! ee Ur Te Ty 
ere. 

Scribantur denique 

Aa — A 
A’ = A’ 
A= z D+: 7 
AN=t pl!" +ic 
Av at DM bLe 7c" Unde concludetur x=20 44% 
A” — + DY 4-3 i¢ 
Crs 


& 
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Refolutis autem quatuor iftis xquatiombus, reperietur 


6 
B’ -+- B" -+- RB" + BC" ere. =y _ 35° 
149 
f ft Mt Cc” 36 
CCC 0" Og =z = 
449 
D' -L. D” 4. D4. D’"”" &e. =v 2% 
149 
A AY AM be A pee a 
6 49 6 
Valoribus iftis inventis, ponatur jam oO = b, 3° = 
I 149 


aon eae 
149 149 
Tterum fit. 

Bp -}-4 B"p +5 Bp 6 B” p &e.= 
Cpa cp st 50") p+oC"p &e. =p 
D'p + 4 D'p-t 5 D"p -—- 6 Dp &e. = pa. 
Ap+agA pr 5 Ap +6 Ap &c =p x. 
3B =3B 
4 Bb’ = 4 B" 
5 BY Stal tt 
6 BY = é A" +t Al 
97 BY ~— 5a A" 


g B= — om £ Ar-L 3 sq 
Ergo y = 3-3 xf a 
a prima Columna perpendicularis = y, ex Hypothefi: 
B+4 BY i: Nam eft B’==1, & B’=0, 
; A'-\-4 4-5 A" Be, = x ex Hypothefi. 

A-- A“ AY &o. = a4, ut repertuin eft, 

Ett igitur 4 tat 5a” + 6 AM g A” &o—= ste 
A+é 3 A 44 A’- -f- 2 au &e. = L x + Lg, 


Aa 2 Sed 


by 
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Sed A'=-0 
Ergo fecunda Columna perpendicularis == 4 4-1 x+- ty, 
34 +44 + 5A" 4+ 6A" = x 
2A +24" +2 A" 4-2 A" &e. = 2 
Eft igiuur 5 4+ 6 A“ 7 al + 8 Aa“ ie = =x aa, 


Et idl tia bi a+ ba" Bo mie t ba 
Eft igitur certia Columna perpendicularis == txfbta 
Brit igivar y= 4 rex -b ab px La 
five y == i -} ix +4, quod erat probandum. 
C= 3 Cc’ 
4c" = 4c" 
Cla £ BB" +s pf 
6 CC" £B B" -- é Db" 
7 = 2 Bi" i ne 
8c" — é By +e Dl! 
Cres 


Ergoz fy Eby +i d. 
Etenim prima Columna, perpendicularis = z, ex Hypothefi. 

3 4C'= 

3B 1B + 5 BU 46 BM &e.= y. 

Bo Bi BL BM &e= b 
Eft igitur 4 5’ 5 B+ 6B” + 7B" &o = y+, 
Sed B= 
Ergo 5 BY +6 BY 47 BO” &e. =pbb—n 
SB 4S BU AL BM" &e Lyi b— 

Ergo iseunda Columna perpendicularis = + Hy + ib—3 
—= Fy y 
Irerum, 3D! + 4D"+5D" 16D" &o mv 

2D’ 2 D" 4.2 Dv + 2D" &c. =2d 
Eft igitur 5 D’ +6 D+? D" + 8 D” &e. = u+eld. 

Ec 2 Di + é D" +2 D"+4 D'"”" &e, =u fi d 

Ergo tertia. Columna perpendicularis = rutid 


Eft igitur == 2 y+ 6+ £u-fid, quod erat probandum. 
3D 
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Eodem prorfus ordine fcribantur. 


3 p' — Dp’ 3 A — A 
4 DB" a Db" 4 A" —_ A” 
5 D" = £ Cc" + ZL B AU: Dp" + x c 
6 pl — 6 Cc" + 6 B" 6 A= 6 D” -|- é 0": 
9 DY” —= z C""'4- z BR" A’ —2 pb" of. 3 Cc" 
3 Dp” — £ cr -. 8 Bi 8A” =i DY -|- $ cu" 


oO ee. ; 
Undeo= i ete poy y fib. Et x=yuch pdr 7 Bop 26 


Quz quidem Conclufiones eodem modo demonftrantur ac 
{uperiores. 

Solutis autem quatuor iftis sxquationibus,  elicietur 
_ 45536 | _ 38724 37600 33547 _ 33547 
I= 149)" ° 149)’ 149) 149" 22203 

Ergo, fi velint B,C, D, A vendere Spectatori cuidam R 
{ummas quas Ginguli obtinere fperant, equum erit ut emptor 
R pendat 








. 56. 45536 — 36 , 38724 
iB — | ————p, fic _ 7 9, 
‘pe a rt 22201" * +" 149 22201 
3% | 37600 . 25 335947 
F % > fi. A —— am Dy 
ipD 4 t49 ' 2a20Ke aan 4% 149 — 2220% 


Invenire Probabilitates quas babent B,C, D, 4, ut 
mulébentur, dato ludorum numero. 


Si Ludi duo tantum fint, erunt hoc modo. 


BA 24¢ 
— e at BvelC necefféri 1 i. 
CB BC Unde patet B velC neceffirio mulAari 


Si Ludi tres fuerint, hoe modo fe res habet. 


BA BA BA BA 
——( Hine patet C, vel D vel & ne- 
ceflario mulGari 


Bb Si 


CB CB BC BC 
DC CD DB BD 


BA 
CB 
DC 
DA 
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Si vero quatuor Ludi fuerint. 


BA BA BA BA 
CB CB BC Be 
CD CD DB DB 
Ac CA AD Da)muldari. 


Debet igitur 4 
triplici modo, D 
duplici, C fimplici, 


Et fic de cxteris) Ex quibus manifefta eft Compofitio Ta- 
bule fubjuncte Probabilitatum quas B, C, D, A habent ut 
muldtentur, dato ludorum numero. 





a 





ae 
ca 
toy 


J 
ae ecm 
cement Het 








| DA 
aH, 
an 
od 3 
Pan 
|e |» 
| | 


Sint autem y, z, v, x f{ammz omnium Probabilicatum quas B, 
C, D, A habent refpective ut_mulctencur. 
Scribantur codem ordine ac in pracedentibus. 
é Ud a 


B= B C= c 
B" = RB" Cc" = cl" 
B’'= L At -- E A Cla i B’ -. L D' 
BV 2A" -f LA" Cc! ‘. B" as z Db" 
a 2 “ue rau Cc’ — a BV ro Db” 
B com o : the Vr r vy on t intr 
BY’ = +A" +A 5 5B +7 Dy 
&%e, Lf. 
mit ix obi Ergo z=: +. 1. v 
4 3 3 a . 
kigo y= ITs Serie 
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Scribamtur deinde 


bi = D' Az A 

Db’ — Dp’ A — A 

D"= x C’ +t B’ A" — 2 Di + iC’ 

D"'—~ : co! + 2B" AN — + Dp" 4 -C! 

Dr=zic yA LB” AY — A D+ 2c” 
rod ce + tt 

a cy iB a =i Dy ic 
C c 


Erpou=iftiztty Ergo x =tu-+ 4 z. 


Refolutis autem quatuor iftis xquationibus, invenietur 
__ 243 252 224 175 
;=— t= v= & x= —— 
249 149 149 149 
Ergo fi velit Spectator aliquis S mulétas omnes {uftinere, 
xquum erit ut ipfi $ 
. 22 
B tradat +43, Cc 25% D ~~4, & A 15), 
149 14> 149 149 


Sublatis itaque fummis probabiliratum quas finguli Collufo- 
res habent ut mulctentur, é fummis expe@ationum quas ha- 
bent iidem fi vidtores abeant, reftabune fortes corum refpe- 
clive : nempe 


6 6 

B recipit ab R 4x58 f 4553° 

I 22204 

| 2 

B tradit ip S 243 

149 

. 224 9329 

eft — —— 

Ergo ipfi B fuper —. + Sor 
Sed B depofuerat 1 priufquam ludus inciperetur. 

Ergo B lucratur 25. 23°? p. 
149 22204 


Bb 2 ¢ 
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“a6 ; 
C recipit ab R 423e 4 274 








22208 
C tradit ipfi $ 252 ’ 
49 
Ergo ipfiC fupereft 144 + 117 
149 22201 
Sed C depofuerat z. 
Ergo Cl 5 1176 
rgo C lucratur — 149 x a —— ? 


X3x 4. 37600 





. 4 
D recipit abR 9 —— p 
> 
D tradit ipfi § 7 ? 
4 
128 4224. 
ipfi D fupereft — J . 
Bean ip Dp 149 + 22201 
Sed D depofuerat 1. 
Ergo D lucratur — 2t as 4224 ; 
149 22201: 
Arecipit aba 2-5 4 35 
149 22201 
A tradit ipfi S 175. 
i 149 
Ergo ipfi 4 fupereft mee 7472 
549 22201 


Sed 4 depofuerat x +p, nempe r priu{quam’ludus inchoa- 
retur, & p poftquam femel vidtus fuerat 4B: 


I 
Ergo A lucratur—22 222? p, 
149 22201 


Lucrum 
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75, Dyz8 
Lucrum ipfius B +2, + 3329 
149 22201 
176 
ipfius C wD ge TO 
149 22204 
aT 
ipfius D —— ——~ -+42"4 
149 22201 
ipfius A= — AD. 14729 
149 =-2208 
SummaLucroruam= 0 o | 
26 $400 


Summa autem lucrorum ipforum B & A = ——~ — 





149 22205 
fed pofueramus 8B vicifle ipfum 4 femel, priufquam Collufo- 


res pacta inirent cum R&S. Priufquam vero ludus inchoa- 
retur, A poterat xqua forte expectare ut vinceret ipfum 8B, 


- 26 5400 . 
adeoque fumma lucrorum -—— — 40° in duas partes equas 
149 22201 


eo e * o i > i 
les eft dividenda, ita ut utriufque lucrum cenfendum fit 3 
2700 








22201 - 2700 192° 
Ponatur-— — = p = 0, & erit p = 2232, 

149 22201 2700 
Ergo fi fic muléta p ad fummam quam finguli deponunt ut 
1937ad 2700, 4 &B nihil lucrantur, nihil perdunt. Verum 


1 
hoc in Cafu C lucratur —--, quam D perdic. 
zz 


do 

Coroll. 1. Spetator R, priufquam ludus inchoetur, id fu- 
{cipere in fe poterit, ur f{ummam 4 de qua Collufores conten- 
dunt, & mulctas omnes pendat, fi fibi initio in manus daren- 
tur 4 -+ 7 pe 

Coroll. 2, Si dexteritates Colluforum fint in ratione data, 
fortes Colluforum cadem ratiocinatione determinabuntur. 


Ce Coroil. 
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Coroll. 3. Si Series aliqua ita fit conftituta, ut continud de- 
cre{cat, & terminus quivis ad prxcedentes quoflibet habeac 
rationes datas, five eafdem, five diverfas, feries ifta accurate 
fummabitur. Infuper fi termini omnes hujus Seriei multipli- 
centur per terminos propgreffionis Arithmetice, finguli per 
fingulos, Series nova refulcans accurate {ummabicur. 

Coroll 4. Si fine Series plures collaterales, ica relat ut 
terminus quilibet cujafque Serici ad precedentes quofliber 
aliarum Serierum habeat rationes datas, five eafdem five di- 
verfas, ita ut Series ifte collaterales fe decuffent data qualibet 
lege conftanti, Series ifte accurate fummabuntur. Infuper 
fi termini omnes harum Serierum multiplicentur ordinatim 
per terminos Progreflionis Arithmetice, finguli per fingulos, 
Series nove ex hac multiplicatione refultantes etiamnum 


accurate fummabuntur. 
Clavis ad Problema generale, 


Si fint Collufores quotcunque v. g. Sex, B,C, D, £, F, A 
& Probabilitates quas habent ur viGtores evadant, five ut mul- 
ctentur, dato Ludorum numero, denotentur refpeCive &, C,D, 
E, F & A; & Probabilitates dato Ludorum numero his pro- 
ximo & minori competentes, per B,,C,,D,, E> F,, 4,3 
& Probabilitates dato Ludorum numero his itidem noviffimis 
proximo & minori comperentes, per B,C,» D,,, Baw Fy 


4,,, & fie deinceps; erit femper, 


B= 44, +- 74, + Ty + dv 

= 3B, + IF, 7 #4, T Dr 

= iC, By Te uu Ev 

= 1D,+ 7C,, + 3By, + 3h 

F, = 7 au + iD,, “ Tony ~ nBr 

4, = 3f, 7&,, + aD, + Cy 
Et fiat femper retrogreflus ordinatim ad tot literas minus 
duobus quot {unr Collufores, omittaturque femper litera 4, 
prima xquatione excepta, ubi litera 4 terminos omnes preter 


primam occupat. 
IV: 






L. : 
: eye 445 






Labula IL Lhlefegh- Lranpac- 

























Perret. Meg he ~ 
Depesitum | [es 
aes iol & 

‘oe 
weeny lolx 

ap 42). 

Aas + gp 5 r ZV +x Eeuprgnl +29p 
array 4 | Z | sgl +%xi Va pr Zn arog +f iy P+ a4P 





shin —p 4 Lx php +£xH—peelp +7 fox —prshpr- fpr -penkp ~igrtgxngen +e 


aiuk—p+ixt—ps2hprhx—prjlp+igxrh—priler ecenes 3a xm pe nhy +4 Apr eas 


























age La-prixb=pszhp rin H-p+iort xHap+ shor whe na pony hpr 3g x norap > * +s 
ahx—p+y xia p+ Zhe tix A-prslp+igr A po the + x Ba penhpwhpe Fx npripr nt 

— Wy — 
= is x Oe np EP +, fag xD mip dpe m3 beseeee 
= i 3x Dandy ip * ; hag Fancy ep, # axl eate 7 








= ing A ene er, wa ale ayp 2h hee 


. x hag Foal Fo cecees . 





a) 











on eer A ot 
~ 22h K-LANeg hp rk hprjghpr ofa xipat K- 4k + ip -4 ipa fine x C-24 +e 
Vas LK ek hprihpssglp eo Gulpah leks yn ghp a= say xD— “ei + ap 
LXeLH EL +g hp sk lpsighps—— Ggxlpah ll + pg hp sn gay hE fa Pn 












as 
x 


a C ate Mp eee ot 
‘-He- az HACP HEP | FBX HP gues, ag PO 2 





(-Ka~ pHa D+ntp pe RK ya Of ee Bo a3 na Dm Sib vF plat lp 
(—-ZI =~ jig rep pe i pyr setetenge res ceceescre sec cetera cess = Sg x= - E- wea pathy 







a2aD—-€ -op 
= ZH -~2D-C 


_ 
r 


—2@ap-2y 





Vea | 

1 el we 4px 2” -nep : 
iw? j 

{ 





4 4 ~ ttf Z - fm d 
Dan OC xa 4 epg! ~fE ag x 24! ~ nde 
sea? 
a aft gwd SL tye ptr tL pin? _ 
fa x2 +p ne Apne Zappa? —nep x. Dalen" Reg 











Li Senex feule © 





(159) 





IV. An Account of feveral extraordinary Meteors or Lights inthe 
Sky, By Dr. Edmund Halley, Savilian Profeffor of Geomee 
try at Oxon, and Secretary te the Royal-Society. 


HE Theory of the Air {eemeth, at prefent, to be perfect- 

ly well underftood, and the differing Denfities there- 

of at all Altitudes, both by Reafon and Experiment are fuffi- 
ciently defined ; for f{uppofing the fame Air to occupy Spaces 
reciprocally proportional to the Quantity of the fuperior or 
incumbent Air, I have elfewhere proved that at qo Mileshigh 
the Air is rarer than at the Surface of the Earth about 3000 
times; and that the ucmoft Height of the Atmofphere, which 
reflects Light in the Crepufculum, is not fully 45 Miles Not- 
withftanding which, ‘tis {till manifeft that fome fort of Va- 
pours, and thofein no {mall Quantity, arife nearly to that 
Height. AnInftance of this may be given in the grea Light 
the Society had an account of (vid. Tranfact. Sept. 1676) from 
Dr. Wallis, which was {een in very diftant Counties almoft 
over all the South Part of Exgland. Of which though the 
Doctor could not get fo particular a Relation, as was requifite 
to determine the Height thereof, yet from the diftant Places 
it was feen in, it could not but be very many Miles high. 
So likewife that Meteor which was feen in 1708. on the 31/7 
of Fuly, between Nine and Ten a Clock at Night, was evi- 
dently between 40 and 50 Miles perpendicutarly high, and as 
nearas [can gather, over Sherene/s and the Buoy on the Nore. 
For it was {een at Lozdon moving horizontally from £. by N. 
to E. by S. at leaft 50 Degrees high, and at Acdgrave in 
Suffolk, on the Yarmonth Road, about 20 Mi'es from the Eaft 
Coalt of Exgland, and at leaft 40 Miles to the Eaftward 
of London, it appeared a little to the Weftwards of the 
South, {uppofe S. Ly 4” and was feenabour 30 Degrees high, 
fliding obliquely downwards. I was fhown in both Places 
the Situation thereof, which was as defcribed, bur could 
with fome Perfon skill’d in Af_ronomical Matters bad feen ir, 
Cc2 rhac 
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that we might pronounce concerning ics Height with more 
certainty: Yet, as ic is, we may fecurely conclude, that ic was 
not many Miles more Wefterly than Redgrave, which, as I 
{aid before, is above 4o Miles more Eafterly than London. 
Suppofe it therefore, where perpendicular, to have been 35 
Miles Eaft from London, and by the Altitude ic appear’d at in 
London, viz. 50 Degrees, its Tangent will be 42 Miles, for 
the Height of the Meteor above the Surface of the Earth; 
which alto is rather of the leaft, becaufe the Alticude of the 
Place fhewn me, is rather more than le(S than 50 Degrees : 
and the like may be concluded from the Altitude it appear’d 
in at Redgrave, near 70 Miles diftant. Though at this great 
Diftance, itappear'd to move with an incredible Velocity, 
darting, in a very few Seconds of Time, for about 1 2 Degrees 
of a great Circle from North to South, being very bright ac 
its firt Appearance 5 and it died away at the End of ies Courfe, 
leaving for {ome time a pale Whitenefs in the Place, with 
fome Remains of it in the Track where it had gone; bur no 
hiffing Sound as it paft, or Bounce of an Explofion were heard. 

It may deferve the Honourable Society's Thoughts, 
how fo great a Quantity of Vapour fhould be raifed to the 
very Top of the Atmofphere, and there collected, fo as up- 
on its Accenfion or otherwife Hlumination, to give a Light 
to a Circle of above 100 Miles Diameter, not much inferior 
tothe Light ofthe Moon ; fo as one might {ee to take a Pin 
from the Ground inthe otherwife dark Night. ’Tis hard to 
conceive what fort of Exhalations fhould rife from the Earth, 
either by the Action of the Sun or fubterranean Heat, fo as to 
furmount the extream Cold and Rarenefs of the Air in thofe 
upper Regions: But the Fact is indifputable, and therefore 
requires a Solution. 

Like to this, bue much more confiderable, was that famous 
Meteor which was feen to pafs over /taly on the 21/ of 
March O. S. Anno 1676. about an Hour and Three Quarters 
after Sun fet, which-happen’d to be obferved and well! confi- 
der’d by the famous Profeflor of Mathematicks in Bononia 

2 Geminin 
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Geminian Moatanari, as may. be feen in his /talian Treatif 
about it, foonafter pubiithed at Bowonia. He obferves that 
at Bononia, its greatclt Alticude in the S. S. Z, was 38 Degrees, 
and at Siewa 58 to the N.N.W: chat its Courfe by the Con: 
currence of all the Obfervers was from £.N. £ to WS. W. 
that ic came over the .driatick Sea as from Dalmatia: that 
it croft over all /taly, being nearly vertical to Rimini and Sa- 
vigniano on the one Side, and to Leghorw on the other : that 
its perpendicular Altirude was at leaft 38 Miles: that in all 
Places near this Courfe. it was heard to make a hiffing Noife 
as it pafled; Rowzare,Far (trepito comme un fucco artificiale,Fifciare 
per aria comme nun Ragzio di polve; that having paft over 
Leghorn it went off to Sea towards Corfica, and laftly chat at 
Leghorn it was heard to givea very great Blow,7 sono di maggior 
rumore di gro{[4Cannonata; immediately after which another fore 
of Sound was heard like the rattling of a great Cart running 
over Stones, which continued about the time of a Credo. 

He concludes from the apparent Velocity it went on with ac 
Bononia, at above 50 Miles Diftance, that it could not be 
lefs {wift than 160 Miles in a Minute of Time, which is 
above Ten times as {wift asthe diurnal Rotation of the Earth 
under the Equinodtial, and not many times lefS than chat 
wherewith the annual Motion of the Earth about the Sun is 
performed. Tothis he adds the Magnitude thereof, which 
appeared at Bononia bigger than the Moon in one Diameter, 
and above half as big again in the other; which with the 
given Diftance of the Eye, makes its real lefler Diamerer 
above half a Mile, andthe other in proportion. This fup- 
pofed, ic cannot be wondred that fo great a Body moving 
with fuch an incredible Velocity through the Air, though fo 
much rarified as it is in its upper Regions, fhould occafion fo 
great a hiffing Noife, as to be heard at {uch a Diftance as it. 
feems this was: But’twill be much harder to conceive, how 
fuch an impetus could be impreffed on the Body thereof; which 
by many Degrees exceeds tha of any Cannon Ball; and how 

this. 
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this impetus fhou'd be determined in a Direction fo nearly pa- 
rallel to the Horizons and what fort of Subfance it mutt 
be, that could be fo impelled and ignited atthe fame time: 
there being no Yulcano or other Spiracelim of fubterraneous 
Fire inthe N. &. parts of the World, tht we ever yct heard 
of, from whence it might be projected. 

I have much confidered this Appearance, and think 
it one of the hardeft things to account for, that I have 
yet met with in the Fhenomena of M:teors, and am in- 
duced to think that it muft be fome Collection of Mat- 
ter form’d in the Zther, as it were by fome fortuitous 
Concourfe of Atoms, and that the Earth met with it as ic 
paft along in its Orb, then but newly formed, and before 
it had conce:ved any great /mpetus of Defcent towards the 
Sun. For the Dircétion of it was exadtly oppofite ro that of 
the Earth, which made an Angle wich the Meridian at that 
time (the sun being in about +1 Degrees of Aries) of 67 Gr. 
that is, its ( ourfe was from W S.W. to E.N.E. wherefore 
the Meteor feem'd to mov: the contrary Way: And befides 
falling into the | ower of the Earth's Gravity, and lofing its 
Motion from the Oppofition of the Adedium, it feems that it 
defcended towards the Earth, and was extinguifh’d in the 
Tyrrhene Sea, tothe W.S.W. of Leghorn. The great Blow being 
heard upon its firft Immerfion into the Water, and the rat~ 
ling like the driving a Cart over Stones being what fuc- 
ceeded upon its quenching; fomething like which is always 
ebferved upon qu’nching a very hot Iron in Water Thefe 
Fadts being paft difpure, i would be glad to have the Opinion 
of the Learned thereon, and what Objection can be reafo- 
nably made againft the abovelaid Aypethefs, which | humbly 
fubmict co their Cenfure. 

P.S. Since this was written, there has fallen into my Hands 
an Account of much fuch another Appearance, feen in Ger- 
many, inthe Year 1686, at Leipfic, by the late Mr. Gottfreid 
Kirch, who was for many years a very diligent Obferver of the 

Heavens‘ 
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Heavens, and perfectly well inflruéted in Aftronomicai 
Marters. He in an Appendix to his Ephemerzdes for the 
Year 1688, gives us chis remarkable Relation in the follow- 
ing Words. 

Die g Ful. Kiver. Hora) + matutina, Globus ardens canda 
preditus in8 Gr. Aquarti Ce 4 Gr. Sept. apparnit, qui per femix 
guadraxtcm Flora irumotus perftitit, cujus diameter femidismetrum 
Lune circiter equabat. Primo lux tanta erat, ut ejus ope fine 
candzlis legrre potuffemus : poftea pedetentim in loco fuo ev nefcee 
bat. Phenomenon iftud ditto tempore multis aliis in locis pariter 
vifum eft, prafertim Schlaizii, oppido undecim milliaribas Germ3- 
nicis abbinc (i.e. a Lipid) verfus Meridiem diftante, altitudine 
circiter 60 Gr. ab Horizente meridiano. 

Arche time of this Appearance the Sun was in 26 } Gr. of 
3, and by the given Place of the Meteor, ‘tis plain, ic was 
feen about + of an Hour paft the Meridian, orin S. by W. and 
by its Declination it could not be above 24 Degrees high at 
Leipfic, though the fame, at Sch/aize was about 60 Gr. high: 
The Angle therefore at the Meteor was about 36 Gr. Whence 
by an eafy calculus it will be found, that the fame was not 
lefs than 16 German Miles diftant in a right Line from 
Leipfick, and above 6 = fuch Miles perpendicular above the 
Horizon, that is at leaft 30 Englifh Miles high in the Air. 
And though the Obferver {ays of it, zvemotus perflitit per femi- 
quadrantem hore; "tis not to be underftood chat. it kept its 
Place like a Fixe Star, all the time of its Appearance; but 
that ic had no very remarkable progreflive Motion. For 
himfclf has at the End of the faid Ephemerides given a Fi- 
gure of it, which he has marked Fig. D. whereby it appears 
that ic darted downwards obliquely to the Right Hand, and 
where it ended, left two Globules or Nodes, not vifible but 
by an Optick Tube. . 

The fame Mr. Gottfried Kirch in the beginning of a German 
Treatife of his, concerning the great Comer » bi:h appeared 
in the Year 1680, intituled MeWwe Wimrnicis sertung: 
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printed at Nurenbarg anno 1681, (of which perhaps we 
fhalt have further occafion to make mention) gives us a Rela- 
tion of fuch another luminous Meteor feen likewife at Lesp/ick 
on the 22d of May 1680. ff. vet. about three in the Morning : 
which though himfelf faw not, was yet there obferv’d by 
divers Perfons who made various Reports of it, but the more 
intelligent agreed that it was feen defcending in the North, 
and left behind it a long white Streak where it had paft. Ac 
the fame time at AYaarburgh the like Appearance was {een in 
NE. or rather N NE ;as alfo at Hamburg, Lubeck and Stral{und, 
all which are about 40° German Miles from Leipfick: but 
in all thefe Places, by Perfons unacquainted with the mans 
ner of properly defcribing things of this kind. - So that all we 
can conclude from it is, that this Meteor was exceeding 
high above the Earth, as well as the former. 

All the Circumftances of thefe Phenomena agree with what 
was feen in England in 1708, but it commonly fo happens 
that thefe contingent Appearances efcape the Eyes of thofe 
that are beft qualified to give a good Account of them. ’Tis plain 
however that this fort of luminous Vapour is not exceedingly 
feldom thus collected ; and when the like fhall again happen, 
the Curious are entreated co take more Notice of them than 
has been hitherto done, that we may be enabled thereby 
better co account for the furprizing Appearances of this fort 
of Meteor. 
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V. Some Remarks on the Variations of the Magnetical 
Compafs publifhed in the Memoirs of the Royal 
Academy of Sciences, with regard to the General 
Chart of thofe Variations made by E. Halley ; as 
alfo concerning the true Longitude of the Magellan 
Streights. 


T mutt be acknowledged that the Gentlemen of the Royal 

Academy of Sciences in France, have, for fome Years paft, 
apply’d them({elves with much Candour, as well as Diligence, 
to examine the Chart I publif’d inthe Year 1701, for fhew- 
ing ac one View the Variations of the Magnetical Compats, 
in all thofé Seas with which the Exglifh Navigators are 
acquainted : And, to my no {mall Satisfaction, 1 sind that 
what I did fo long ago, has been fince abundantly veri Sed 
by the concurrent Reports of the French Pilots, who of sare 
have had frequent Opportunities of enquiring into th 
Truth thereof. So that Iam in hopes I have laid a fure Foun 
dation for the future Difcovery of an Invention, that will te 
of wonderful Ufe to Mankind when perfected; I mean that 
of the Law or Rule by which the faid Variations change, in 
Appearance regularly, all the World over. Of this I have 
adventured long fince to give my Thoughts in N° 148 and 
N° 195 of thelé Zranfactions, and as yet I {ee no Caufe to re- 
tract what I there offer for a Reafon of this Change ; but of 
this we might be more certain, had we a good Collection of 
Obfervations made in that Ocean which divides fa and 
America, and occupies about two fifths of the whole Circum- 
ference of the Globe. This, we hope, from the natural 
Curiofity of the French (who want no Means of performing 
it) may be effedtually fupply’d by fuch of that Nation who 


may retyrn from Pers by the Eaft-Jndies. 
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‘In the mean time T cannot omit to take Notice of two. 
Particulars, {eeming to call in Queftion the Truth of my 
aforefaid Map, which I have lately obferved in the Afemoirs 
of the Royal Academy of Sciences. 

The one is in the Memoirs of the Year 1700, concerning 
the Wariation obferved at Paraiba in Brafle, about 25 
Leagwes to the Northwards of Pernambenc, by M. Couplet 
!. fitz, wiiole Words are thefe, 

€ 2.210 Mai, 1698, ayant auparavant tracé feignenfement une 
“cae Meridienne, dont je a etois fervi pour les Obfervations 
Aftronomigques, jobfervai la declinaicon de V aiguille aimantée de 
.£° 35° Nordoueft. And the fame Obferver rells us, that he 
found the Latitude of the Town of Paraia 6° 38' 18". 
Now. it fo fell out, that my {elf was in the River of Paraiba, 
in the Month of Atarch, 1699. and there fitted and cleaned 
my Ship, fo that I had full Opportunity to obferye the Va- 
riation both on 2oard and on Shore, and found it conftanr- 
ly to be above 4 Gr. North-Eaf?; fo that I am willing to be- 
lieve this to be an Error of the FrefS, putting N. W. for 
N.E;- or rather of the Memory of M. Conplet, who, it 
feems, loftall his Papers by Shipwreck in his Return. The 
like may be faid of the Latitude of Paratha, which, though 
I did not obferve my felf, yet at the Fort of Cabe Dello, at 
the Mouth of the River, and which is about 3 Leagues 
more Northerly than the Town, | found the Latitude not 
lefS than 6° 55° South, and by Confequence that of the 
Town more than 7 Degrees. 

The other is ina Difcourfe of M. de Lifle, in the Memoirs 
of 17103 where he compares the Variations obferved in (ome 
late Voyages, with my Map of the Variations. Amon 
other Things, “tis there faid, that on the Eaft-fide of the 
Hfland St. Zhomas, under the Equinoétial Line, M. Bigot de 
la Canté, fecond Lieutenant of the King’s Ship éa Sphere, 
had, in the beginning of the Year 1708, found the Variati- 
on 11; Gr. whereas my Chart makes it but 5: Gr. ’Tis 
true, that I never obferved my felf in thofe Parts; and ‘tis 
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from the Accounts of others, and the Analogy of the whole, 
that in {uch Cafes I was fore'd to fupply what was wane 
ing; and “tis poffible chat there may be more Variation on 
that Coaft than | have allowed. But confulting my Chart 
(which was fitted to the Year 1700 ) I find I then make the 
Variation at the Ifle of Se. Thomas full 7> Gr. and not 5% Gr. 
the which, by. the Year 1708, might well arife to near 
9 Gr. Sothat the Difference will become very tolerable; 
whereas an Error of 6 Degrees, fuch as is here reprefented, 
would render the Credit of my Chart juftly fufpected, and 
the fame by confequence wholly ufelefs, as not to be.con- 
fided in. 

But a further Thing I might complain of is, that in the 
fame Memoire of M. de Lifle, the Geography of my Chart is 
called in Queftion ; and we are told that I have placed the 
Entrance of the Magellan Straights at leaft 10 Degrees more 
Wefterly than I ought to have done: for that the Ship 
St. Louis, in the Year 1708, failing from the Mouth of Rio 
Gallega, in about the Latitude of 52 Gr. South, and nec 
far from Cape Virgin, directly for Cape Bonne Efperance 
(which Courfe perhaps was never run before) had found 
the Diftance berween the two Lands not more than 1350 
Leagues, which, he concludes, is much lefs than my Chart 
of che Variation makes it. I know not from what Compu- 
tation M. de Lifle has deduced this Confequence, but I find 
by my Chart that | have made the Longitude of Rio. Gallega 
75 Gr. Weft from London, and that of Cape Bonne Efperance 
16; Eaft from it; that is in allo1: Gr. difference of Longi« 
tude. This, with the two Latitudes, gives the Diftance, .ac- 
cording to the Rhumb.line 1364 Leagues, ‘but according to 
the Arch of a great Circle, no more than 1287 Leagues; {o 
that inftead of invalidating what I have thére laid down, it 
does abfolutely confirm it, ag far as the Authority of one 
{ingle Ship’s Journals can do it. 
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F do not pretend that I have had Obfervations made 
with all the Precifion requifite, co lay down inconteftably 
the MageHan Straights in their true Geographical Site; but 
yet ic has not been without good Grounds that I have 
placed them as I have done. For when Sir fohn Narborough, 
in the Year 1670, wintered in Port St. Julian, on the Coat 
of Patagonia, Capt. fobn Wood, then his Lieutenant, and an 
approved Artift in Sea Affairs, did obferve the beginning of 
an Eclipfe of the Moon, Sept, 18%° Stil. ver. at juft 8 ac 
Night: And the fame beginning was obferv'd by M. Hevelins 
at Dantzick at 14" 22'; whence Port St. Fulian is more 
Weterly than Dantzick 6" 22', or than London 5° 6, that is 
76: Gr. Befides, [have had in my Cuftody a very curious 
Journal of one Capt. Strozz, who went into the South Seas in 
queft of a rich Plate-wreck, and who difcover’d the two 
Hlands he called Falk/ana’s Ifles, lying about 120 Leagues to 
the Eaftwards of the Patagon Coaft, about the Lat. of 514. 
This Capt. Strong had a quick Paffage from the Ifland of 
Frinadada(in 20% South) tothe Magellan Straights ; and in chis. 
Journal, which was very well kept, I found that Cape Vir- 
gin was, by his Account, 45 Degrees of Longitude more 
Wefterly than that Ifland, whofe Longitude I know to be 
juft 30 Degrees from London :. that is inall 75 Gr. 

From thefe concurrent Teftimonies, wanting better, I ad- 
ventured to fix the Longitude of this Coaft as I have done; 
and I can by no means grant an Error of 1@ Degrecs to be 
poffible in it, though perhaps ic may need fome fmaller 
CoreeQion. FP will however readily grant, that thofe that go 
thither from. Awrope, {hall fiad. the Laad more Eafterly than 
is hese expref$'d, by reafon of a conftant Current fetting to 
the Weftward near the Equator, where Ships are many times 
long detained by Calms, whilft the Stream carries them 
along: with it ;. which thing befalls all Ships bound to any 
Part of the Eaft Coatt of the South America. 
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I, Obfervationes quedam accurate infignis Comete fub fi- 
nem anni 1680 vift, Coburgi Saxonie a Domina 
Gottfried Kirch babite ; decimo tertio die antequam 


a quoquam alio obfervatus fit. 





OMETA itlle qui anno exeunte 1680 vifus eft, 

plurimis de caufis precipuus merito habenduseft ; cam 
ob Curfum ejus quadrimeftrem, quo novem integra Signa 
percurrit; quam ob immenfam Caudx magnitudinem & cla- 
ricatem : maxime vero ob infignem Orbit Curvitatem, cu- 
jus ope tandem patefacta eft Cometarum Theoria. Nam 
dum Aftronomi omni adhibita diligentia motum ejus obfér- 
vationibus definiendo defudarunt, conatus eorum fecundavit 
D.Newtoni in Geometricis vis pene divina, qui primus morta+ 
lium CometasOrbes Parabolicis maxime affines defcribere pro- 
bavit, acdatis tribus locis accurate obfervatis eofdem conftru- 
ere. docuit, remque hujuice Cometz exemplo illuftravic: id 
quod fub finem Lis. UN. Principiorum P hilofophia videre ett. 

' Accidit autem, nefcio quo fato, ut Cometa hic (quem 
vefpertinum tantopere profecuti {aunt Ceelifpices) anrequam 
Solem attigerat matutinus, nec Parifiis neque Grensvici ne 
femel quidem obfervatus fit: quique eum viderunt & obfer- 
varunt, incongrua & inter fe pugnantia, ac pro rei fubtilicate 
parum idonea prodidere: neque ante Novem). 17, mane 
a quopiam Obfervatorum vifus eft. Unde factum uc Orbitc 
pars illa, qua ad Solem defcendit Cometa, paulo incertius 
definiri potuit. Bona autem fortuna nuper incidimus in Li- 
brum meritiffimi Aftronomi Domini Gottfried Xirch, Germani, 
anno 1681 Noriberge impreffi, cui titulus Peue Dintmels 
Seifuing, hoc elt Novus Muncius cel:ftis; ubi auctor diligen- 
tiflimus nobis exponit, quo cafu du@us Cometam hunc non- 
dum adnata Cauda obf{curum, ac yix nudis oculis confpicuum 

detexe- 
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detexerit ;. dum {cilicet Lusam & Martem ¢i.vicinum, obfer- 
vaturiens circumluftraret, die Novem. 4. $7. mane, idque 
Coburgi Saxoniz, quod oppidum XI. Grad. Losdino orienta- 
lius eft, fub altitudine poli 50°20" circiter. Excitatus au- 
tem, ut ait, rumoribus Comete in Germania vii, vultu in 
‘Orientem verfo pernoctavit, ut coclo tum forte perquam {e- 
reno, fi quid novi oriretur, fitum.ejus notaret, Luna vero 
jam ad ftellam aliquam 7ychoni incognitam applicata, (fed 
qux in Catalogo Plamfleedii Britannico habetur, eftque nu- 
mero 44". Leenis) voluit di@z ftelle lock éx’ciretimvicinis 
Fixis determinare 3 dumque T-ubum trium graduimcapacem 
hinc inde circumrotat, incidit in Luculam quandam nebulo- 
{am, {peciem infolicam pree fe ferentem, quamque vel novum 
Cometam effe, vel Stellam nebulofam ad inftar ejus quz in 
Cingulo Andromeda eft, flacim conclufic. . 

Primo autem Cometam vidit, Hora. 44 macutita, paulé 
altiorem duabus ftellulis Telefcopicis, qua in Figural. liceris 
a &¢ fignantur, cum quibus tamen Hora 6° :vifus-eftin line’ 
accurate rea; unde conftabat eum moveri, idque tnotu dis 
reGto. Inter horas vero 5. & 6. Tubo decempedali Pha- 
nomenon hoc contemplatus eft, ‘vidirque duas alias ftellulas 
contiguas prioribus minores, ’ literi(que ¢ & d notatas, & fue 
pra bastertiamg. Erat aucemdiftantia Cometx abe paulo 
minor quam ab, major vero diflantiade, 6°. 38’. diftantia 
Cometz abe dupla erat intervalli inter ipfas de, ac linea 
de produdta reliquic Cometam” infra fe, fictamen ut’ mar- 
ginem ejus {uperiorem attingeret. 6". 45‘. Cotieta jam fenfi- 
biliter remotior erat abe quam ab 2, diftabatque ab « paulo 
plus quam dimidio diftantiz ftellularum 4 & z. 

Notandum vero eft Horologium totis'14 minutis celum 
anticipaffe, uti ex altitudinibus Cordis Leonis tum captis pa- 
tuit. 

Nobilis fane eft hxc obfervatio, adeoque Stellularum Co- 
metx tuncadjacentium loca non una methodo perquifivimus, 
exercitatiffimam manum fuam & inftrumenta perelegantia 

* Tubg. {cilicer objecta invertente, pre: 
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Circulus autem maximus per 4 & ¢-ductus, déprehenfus eft: 
per Cltimam Caude Urfe majoris tranfire, adeoque angulum 
cum cixculoLongitudinis ada effe 15° 36.5. Cumque di- 
ftantia Cometzab 4 yerfus.c paulo major fuerat dimidio di- 
flantie 4, (quam Tubo fedecim pedum & Mierometro 
deprehendimus 2. > mis.) ponamus eam fuifle duodecim mi- 
nutorum ; & ex datis provenier Comete locus. 29° 5.1' cum 
Lat. Borea 1° 17’ 2. Hora. {cilicet Horologii 6%, fed Londini 
5° 2, Temp: Appar. 

Deinde. Novemb. 6. mane, 4 42', Tubo bipedali deprehens 
dit Cometam.omnino in linea reGta inter Afartem & Stcllulam 
N; quz quidem in Catalogo Britannico 45"* Leonis eft, & tunc 
erat in 1% 2°42 cum-Lat. Auft. 09 16'3. Mars autem tum 
temporis habuit (¢x collatis.obfervationibus paulo antea & 
pott fais) * 3° 46' + cum Lat. Bor. 1° 56’. Unde, ob’ datam 
ejus viam, Cometa occupavit nx 3°. 23/ ‘cum Lat. Bor. 1°6’, 
Londini Temp. App. 3° 58° mane. 

Novembris quoque.xx™:5" 15' mane, Cometa xqualicer 
diftabae a Stellis Leonis o & + Bayero, nondum vero attigic 
ream eafdemojungentem, fed parum-abfuit ab ca. In Cata- 
logo Britannico o tunc habuit:1 14° 15’, cum Lat. Bor. 1° 41’ 
feré; + vero me 17° 3'4.cum Lat. Auft. 0° 34’. Proinde Co- 
metz Latitudo paulo minor. erat medig inter illas, nempe 
quam 0° 33‘ £ Bor. ac Longitudo quam 15°. 39’. Sed hus 
ic non utique fidendum, cum.pendeat ab aftimata xqualita- 
te diftantiarum, que res lubrica eft. Cauda autem jam 
cepta non nifi dimidio gradu longa Tubo decempedali vifa eft. 

Qui plura cupit adeact Librum tpfum Germanicé editum. 1 
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IL An Account of the Book entituled Commercium 
Epiftolicum Collinii & aliorum, De Analyfi 
promota ; publifhed by arder of the Royal-Society, 
in relation to the Difpute between Mr. Leibnitz and 
Dr. Keill, about the Right of Invention of the 
Methed of Fluxions, by fome call’d the Differen- 
tial Method. 


Everal Accounts having been publifbed abroad of this 
. ) Commercinm, all of them very imperfe& : te has been 
thought fir to publifh the Account which follows. 

This Commercium is compofed of  feveral ancient Letters 
and Papers, put together in order of Time, and either co- 
pied or tranflated into Latin from fuch Originals as are de- 
fcribed in the Title of every Letter and Paper; a numerous 
Committee of the Royal-Society being appointed to examin 
the Sincerity of the Originals, and compare therewith the 
Copies taken from them. It relates to'a general -Method of 
refolving finite Equations into infinite ones, and applying 
thee Equations, both finite and infinite, to the Solution of 
Problems by the Method of Fluxions and Moments. We will 
firft give an Account of that Part of the Method which con- 
fifts in refolving finite Equations into infinite ones, and 
fquaring curvilinear Figures thereby. By Infinite Equati- 
ons are meant fuch as involve a Series of Terms con- 
verging or approaching the Truth nearer and nearer in injini- 
tum, {o as at length to differ from the Truth lefs than by any 
given Quantity, and if continued im infizitum, to leave no 
Difference, 
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De. Wallis in, his Opus Arithmeticum publithed A.C. 16573 
Cap. 33+ Prop. 68. reduced the Fraction —, by perpetual 
Divifion into the Series 4-+ 4R + AR’-+ AR}-- ARt+ ce. 

Vifcount Brounker {quared the Hyperbola by this Series 
ost teteat be. that is by this, r—i-+i— + 
LEE ei bese. conjoyning cvery rwo Terms into 
one. And the Quadrature was publifhed. inthe Philofophical 
Lranfactions for April 1668. 

Mr. Mercator {oon after publifhed a. Demonftration of 
this Quadrature by the Divifion of Dr. Wallis; and foon af 
ter that Mr. Fames Gregory publifhed a Geometrical Demon- 
{tration thereof. And thefe Books were a few Months after 
fent by Mr. fobs Collins to Dr. Barrow at Cambridze, and by 
Dr. Barrow cammunicated to Mr. Newton (now Sit Lfaac 
Newton) in Fune 1669. Whereupon Dr Barrow mutually fenz 
to Mr. Collins a Tract of Mr. Newton's entituled Analyfis per 
aquationes numero terminoram infinitas, And this is the firft 
Piece publified in the Commercium, and: contains a: general 
Method of doing in all Figures, what my Lord Btounker and 
Mr. Mercator did inthe Hyperboia alone. Mr. Mercator lived 
aboveten Years longer without proceeding further than to the 
fingle Quadrature of the Hyperbola.’ The Progref$ mae by 
Mr. New?on fhews that he wanted not Mr. Mercaior’s Affiftance. 
However, for avoiding Difputes, he fuppofes that my Lord: 
Brounker invented, and Mr. Mercator demonttrated, the Series 
for the Hyperbola fome Years before they pv blithed ic, and, 
by confequence, before he'found his general Methed. 

The aforefaid Treatife of “Aalyfs Mr. Newton, in his Let 
rer to Mr. Oldenburgh, dated Ocfob. 24.1676, mentions inthe 
following Manner. Eo ipfo tempore quo Mercatoris Logarith- 
motechnia prodiit, communicatum eff per amicum D. Barrow (tinc 
‘Mathefeos Profe(forem Cantab. ) cum D. Collinio Compendium 
quoddam harurm Serierum, in quo fignificaveram Areas C» Longie 


tudines Curvarum omenium, Cr Solidorum [uperficies e& contenta ex 
datis: 
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datis rettis s e vice verfa ex his datis retlas determinari poffe : 
cy methedum indicatam illuftraveram  diverfis _fericbus. 
Mr. Collins in the Years 1669, 1670, 1671 and 1672 gave 
notice of this Compendium to Mr Fames Gregory in Scotland, 
Me. Bertet and Mr. Veraon then at Paris, Mr. Alpboulus Borelli 
in Italy, and Mr. Strode, Mr. Townfend, Me. Oldenburgh, 
Mr. Dary and others in England, as appears by his Letters. 
And Mr. Oldentarg in a Letter, dated Sept. 14. 1669. and 
entred in the Letter-Book of the Royal-Society, gave notice 
of it to Mr. Francis Slufins at Liege, and cited feveral Senten- 
ces out of it. And particularly Mr. Collins in a Letter to 
Mr. James Gregory dated Novemb. 25. 1669. {pake thus of the 
Method contained in ic. Barrovius Provinciam fuam publicé 
pralegendi remifit cuidam nomine Newcono Cantabrigienfi, cujus 
tanquam viri acutifimo ingenio praditi in Prafatione Prelectionum 
Opticarum, meminit : quippe antequam ederetur Mercatoris Le- 
garithmotechnia, eandem methodum adinvencrat, eamque ad om 
ues Curvas generaliter of ad Circulum diwerfimode applicarat. 
And ina Letter to Mr. David Gregory dated Augaft 11-1676. 
he mentions it in chis manner.. Paucos pal menfes quam editi 
font bi Libri({ viz. Mercatoris Logarithmotechnia & Exercita- 
tiones Geometricx Gregorii) mift funt ad Barrovium Cantabri- 
giz. [lle autem re[pon{um dedit hance infinitarum Sericrum Dodtri~ 
nam a Newtono biennium ante excogitatam fuilfe quam ederetur 
Mercatoris Logarithmotechnia c generaliter omnibus figuris ape 
plicatam, fimulque tranfmifit D. Newtoni opus mannfcriptum. 
The laft of the {aid two Books came out towards the End 
of the Year 1668, and Dr. Barrow fent the faid Compendi- 
um to Mr. Collins in Fuly following, as appears by three of 
Dr. Barrow’s Letters. And ina Letter to Mr. Strode, dated 
July 26.1672, Mer. Collins wrote thus of it. Exemplar ejus 
{ Logarithmotechnix] iff Barrovio Cantabrigiam, qui qualdam 
Newtoni chartas extemplo remifit : E quibus @ aliis qua prius ab 
authore cum Barrovio communicata fuerant, patet illam methodum 
a didlo Newtono aliquot annis antea excogitatam @& modo mien 
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[ali applicatam fuilfe : Ita ut ejus op, in quavis Figura Curoilinza 
propofita, qua una vel pluribus proprictatibus defivitur, Quadrature 
wel Area ditte ficura, accurata ft pofft’ile fit, fin winus infinite ve- 
rb propingua, Evolutio vel longitudo Linea Carve, Centrum gra- 
vitatis fenra, Solida ejus rotatione genita cy cerum fuperfic-es ; fine 
alla radicum extractione obtineri queant. Poftquam intellexerat 
D. Gregorius bane methodum 4D, Mercatore in Logarithmotech- 
niaufurpatm & tSyperbole quidrande adbibitam, qvamque adaux- 
erat ipfe Gregorius, j:m univerfalem redditam efe, omnibufque 
figuris epplicatams acvi fiudio eandem acquifivit multumque in ca 
enodanda d:{udavit. Cterque D. Newtonus c& Gregorius in 
animo hibet banc methodum exoruare: D. Gregorius autem 
D. Newtouum primum ejus iaventorem anticipare band integrum 
ducit. And in another Letter written to Mr. Oldenburgh to be 
communicated to Mr. Lesbnitz, and dated Fume 14 1676. 
Mr. Collins adds: Hlajus autem methodi ea eft prejtantia ut cum 
tam late pateat ad nullam hereat dificnltatem. Gregorium autem 
alio{que in ea fuilfe opinione arvitror, ut quicquid ufpiam antea de 
hac re innotuit, quaft dubia diluculi lux fuit fi cuwe mevidiana 
claritate conferatur. 

This Tract was ficlt printed by Me William Fones, being found 
by him among the Papers and in the Hand-writing of Mr. John 
Collins, and collated with the Original which he afterwards 
borrowed of Mr. Newton. {t contains the above-mention'd 
general Method of <valy/fts, teaching how to refolve finite 
Equations into infinite ones, and how by the method of 
Moments to apply Equations both finite and infinite to 
the Solution of al! Problems. It begins where Dr. Wallis left 
off, and founds the method of Quadratures upon three Rules. 

Dr. Wallis publithed his Arithmetica infinitorum in the 
Year 1655, and by the 59th Propofition of that Book, if the 
Abjfciffa of any curvilinear Figure be called x, and m and n be 


Numbers, and the Ordinates erected at right Angles be x3? 
the Area of the Figure thall be =” =. And this is afumed 
re by 


(177) 

by Mr. Newton as the firft Rule upon which he founds his 
Quadrature of Curves. Dr. Wallis demonftrated this Pro- 
pofition by Steps in many-particular Propofitions, and then. 
collected all the Propofitions into One by a Table of the Cates, 
Mr. Newton reduced all the Cafes into One, by a Dignizy 
with an indefinite Index, and at the End of his Compendium 
demonftrated it at once by his method of Moments, he being 
the firft who introduced indefinite Indices of Dignities into 
the Operations of Azaly/s. 

By the 1084 Propofition of the faid Arithmetica Infinitorum, 
and by feveral other Propofitions which follow it; ifthe Or- 
dinate be compofed of two or more Ordinates taken with 
their Signes + and—, the Area fhall be compos'd of two or 
more Areas taken with their Signes + and — refpectively. 
And this is aflumed by Mr. Newton as the fecond Rule upon 
which he founds his Method of Quadratures. 

And the third Rule is to reduce FraCtions and Radicals, 
and the affected Roots of Equations into converging Series, 
when the Quadrature does not otherwife fucceed ; and by the 
firft and fecond Rules to {quare the Figures, whofe Ordinates 
are the fingle Terms of the Series. Mr. Newton, in his Let- 
terto Mr. Oldenburgh dated Fane 13. 1676.and communicated 
to Mr. Letbsitz, taught how to reduce any Dignity of any 
Binominal into a converging Series, and how by that Series to 
fquare the Curve, whofe Ordinate is that Dignity. And be- 
ing defired by Mr. Leébnitz to explain the Original of this 
Theoreme, he replied in his Letter dated O/fod. 24. 1676, 
that a little before the Plague (which raged in London in the 
Year 1665) upon reading the Arithmetica Infinitorum of 
Dr. Wallis, and confidering how to interpole the Series x, 
K— FR, Ket EH, mee fiw bx’, Ge. 

23 ze? é x? 
he found the Area of a Circle to be x — > aes 
5S. a? 
— = — &¢e And by purfuing the Method of Interpolati- 


Geg3 on. 
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on he found the Theoreme abovemention’d, and by means of 
this Theoreme-he found the Redudtion of FraGions and surds 
into converging Series, by Divifion and Extraction of Roots ; 
and then proceeded to the Extraction of affeted Roots. And 
thefe Reductions are his third Rule. 

When Mr. Newtoa had in this Compendium explained thefe 
three Rules, and illuftrated them with various Examples, he 
laid down the Idea of deducing the Area from the Ordinate, 
by confidering the Are: as a Quantity, growing or increafing 
by continual Flux, in proportion to the Length of the Ordi- 
nate, fuppofing the Ab{ciffa to increafe uniformly in propore 
tion to Time And from the Moments of Time he gave the 
Name of Moments to the momentancous Increafes, or infinite- 
ly fall Parts of the Abfcifla and Area, generated in Moments 
of Fime. The Moment of a Line he called a Point, in the 
Senfe of Cavallerius, tho’ it be not a geometrical Point, but a 
Line infinitely fhort, and the Moment of an Area or Superfi- 
cies he called a Line, in the Senfe of Cavallerins, tho’ it be 
not a geometrical Line, but a Superficies infinitely narrow. 
And when he confider’d the Ordinate asthe Moment of the 
Area, he underftood by it the Rectangles under the geome- 
trical) Ordinate and a Moment of the Abfciffa, tho’ that Mo- 
ment be not always exprefled. Sit ABD, faith he, Curve 
quevis, G AHKB rettangulum cujus 
latus AH vel KB eft unitas. Et cogita 
reckam DBK uniformiter ab AH motam 
areas ABD Gy AK deferibere; & quod 
[recta] BK (1) fit momentum quo(areaj 
AK (x), & [rea] BD (4) momentum 
quo [area curvilinea] ABD gradatim 
augetar s ‘oa grod ex momento BD perpetim dato poffis, per prece- 
dentes [tres] Regulas, aream ABD ipfo defcriptam invefizare, 
five cum area AK (x) momento  defcripta conferre. This is his 
Idea of the Work in {guaring of Curves, and how he ap- 
plies this to other Problems, he exprefles in the next Words. 
‘Jam qua ratione, faith he, [uperficies ABD ex moutento fuo per- 

delim 
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petim dato per pracedentes {tres} Regulas elicicur, eadem quali- 
‘het alia quantitas ex momento fuo fre dato ellcietuy. Exemplo res 
fret clarior. And after fome Examples he adds his Method 
of Regreffion from the Area, Arc, or folid Content, to the 
Ab(cifla ; and fhews how the fame Method extends to Me- 
chanical Curve:, for determining their Ordinates, Tangents, 
Areas, Lengths, ec. And that by affuming any Equation 
exprefling the Relation between the Area and Abfciffa of a 
Curve, you may find the Ordinate by this Method. And 
this is the Foundation of the Method of Fluxions and Mo- 
ments, which Mr. Newton in his Letter dated Ocfob. 24,1676 
comprehended in this Sentence. Data equatione quotcuxque 
fluentes quantitates involvente, invenire Fluxiones ; G vice vera. 
In this Compendium Mr. Newton reprefents the uniform 
Fluxion of Time, or of any Exponent of Tinae by an Unic ; 
the Moment of Time or of its Exponent by the Letter o ; the 
Fluxions of other Quantities by any other Symbols; the Mo- 
ments of thofe Quantities by the Rectangles under thofe 
Symbols and the Letter 0; and the Area of a Curve by the 
Ordinate inc'ofed in a Square, the Area being put for a Flu- 
ent and the Ordinate for its Fluxion. When he is demon- 
ftrating anyPropofition he ufes the Letter o fora finite Moment 
of Time, or of its Exponent, or of any Quantity flowing 
uniformly, and performs the whole Calculation by the Geo- 
metry of the Ancients in finite Figures or Schemes without 
any Approximation: and fo foon as the Calculation is at an 
End, and che Equation is reduced, he fuppofes that the 
Moment o decreafes in infinitum and vanifhes. But when he 
is not demonftrating but only inveftigating a Propofition, for 
making Dipatch he fuppofes the Moment o to be infinitely 
lictle, and forbears to write ic down, and ufes all manner of 
Approximations which he conceives will produce no Error in 
the Conclufion, An Example of che firft kind you have. in 
the End of this Compendium, in demonftrating the firft of 
the three Rutes laid down in the Beginning of the Book. 
Ff 4 Exam- 
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Examp'es of the fecond kind you have in the fame Compen- 
dium, in-finding the Length of Curve Lines p.15. and in 
finding the Ordinates, Areas and Lengths of Mechanical 
Curves p. 18. 19. And he tells you, that by che fame Method, 
‘Tangents may be drawn to mechanical Curves p. 19. And 
in his Letter of Decemb. 10.1672. he adds, that Problems 
aboue the Curvature of Curves Geometrical or Mechanical are 
refolv’d by the fame Method. Whence its manifeft, chat he 
rad then extended the Method to the fecond and third Mo- 
ments. For when the Areas of Curves are confidered as 
Fluents (as is ufualin this Amaly/fis) the Ordinates exprefs the 
firft Fluxions, the Tangents are given by the fecond Fluxions, 
and the Curvatures by the third, And even in this Analyfis 
p. 16. where Mr. Newton faith, Momentum eft fuperficies cum de 
folidis,cy Linea cum de fuperficiebus,¢ Punctum cum de lineis agitur, 
it is all one as if he had faid, rhat when Solids are confide- 
red as Fluents, their Moments are Superficies, and the Mo- 
ments of thofe Moments (or fecond Moments) are Lines, and 
the Moments of thofe Moments (or third Moments) are 
Points, in the Senfe of Cavallerius. And in his Principia 
Philofophie, where he frequently confiders Lines as Fluents 
defcribed by Points, whofe Velocities increafe or decreafe, 
the Velocities are the firft Fiuxions, and their Increafe the 
fecond. Andthe Probleme, Data equatione fluentes quantita- 
tes involvente fiuxiones invenire cy vice verfa, extends to all 
the Fluxions, as is manifeft by the Examples of the Solution 
thereof, publifhed by Dr. Wallis Tom. 2. p 391, 392, 396. 
And in Lib. WW. Princip. Prop. xtv. he calls the fecond Diffe- 
rence the Difference of Moments. 

Now that you may know what kind of Calculation 
Mr. Newton ufled in, or before the Year 1669. when he wrote 
this Compendium of his Azalyfs, 1 will here fec down his 
Demonfiration of the firft Rule abovementioned, Sit 

Curve 
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Sit Carve alicujus AD S Bafis AB 
=x, perpendiculariter applicata BD 
=y, er area ABD=Z, ut prius. Item 
ft B@=o0, BK=v, c& Reéfan- 
gulum BEAK (ov) equale fpatio 
BBODD. Eft ergo AB=x+o, & a 
ASB=2z-+ov, His premifis, ex BR A. 
relatione inter x Or Z ad arbitrinm affumpta, quero y ut fequitur. 


Pro lubitu fumatur [xquatio] $x* —z, five tx'=2zz. Tum 
x -+0(AQG) prox, & Zt ov (ASB) pro z fubftitutis, predi- 
bit £inxw +3x°0+3x 0°40) = (ex natura Curve) 2+ 
+2 z0v--o'v’. Et fablatis: 33 27 aqualibus, reliquifque 
ber o divifis, reftat ¢ ing X¥ *k3x0+0°=2zv+tov". Sz 
jam fupponamus BQ in infinitum diminui & evanefeere, five 0 ef 
nihil, erunt vy Gy aequales, & terminl per o multiplicati eva 
nefcent ; ideoque reftabit $x 3 Xx =a zy, five? xx(=Zy)= 


a x 2 t 
zx’ y, fvex? (= x) =Yy Quare ed contra, fix*=y, ¢rit 
x? 








3 
ox’ =z, 
ai" na 
Vel generaliter, Si xak 98 == 2; five ponendo—— 
m-f-n m $n 


=, om tn=p, Sic x'= 2, five x? = 2°: Tum x-+o 
prox, &@ ZEOV five (quod Ptrinde eft) z+ Oy pro z {ubfti- 
tatis, prodit Cin x¥®-+pox-' &. =z-+-noyz™ &e. 
reliquis nempe (Serictum] terminis, q+ tandem evane{cerent, 
omiffis. Fam{ublatis cox? & 2° equalibus, reliquifque per o di- 
n yp 
vifts, reat Ope ny 2= =z" ai ) five divi- 
R 


. ,— 7 ext 
deado per Ox, eritox-' = ay. five pexa =ny; vel rem 
cx? 


_ nu 
flituendo whee mn pro p, foc eff m prop—n, Ona 
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nm nm . 
prope, fictax®=y. Quare é contra,fi ax® —y erit 


=z Q.E.D. 

By the fame way of working the fecond Rule may be al- 
fo demonftrated. And if any Equation whatever be affu- 
med expreffing the Relation between the Abfciffa and Area of 
a Curve, the Ordinate may be found in the fame manner, as 
is mentioned in the next Words of the Analyfts. And if 
this Ordinate drawn into an Unit be put for the Area of a 
new Curve, the Ordinate of this new Curve may be found 
by the fame Method: And {0 on perpetually. And chefe 
Ordinates reprefent the firft, fecond, third, fourth and fol- 
lowing Fluxions of the firft Arca. 

This was Mr. Newton’s Way of working in thofe Days, 
when he wrote this Compendium of his Azalyfis. And the 
fame Way of working he ufed in his Book of Quadratures, 
and ftill ufes to this Day. 

Among the Examples with which he illuftrates the Method 
of Series and Moments fet down in this Compendium, are 
thefe. Let the Radius of a Circle be 1, and the Are z, and 
the Sine x, the Equations for finding the Arc whofe 
Sine is given, and the Sine whofe Arc is given, will be 

Zee tb ix? + bet + ox? + 2x? + &e. 
wozgne de ob bel — sae? + ie” — &e.” 

Mr. Collins gave Mr. Gregory notice of this Method 
in Autumn 1669, and Mr. Gregory, by the Help of one of 
Mr. Newton’s Series, after a Year's Study, found the Methed 
in December 1670 5 and two Months after, in a Letter dated 
Feb. 15. 1671. fent feveral Theorems, found thereby, to 
Mr. Collins, with leave to communicate them freely. And 
Mr. Collins was very free in communicating what he had re- 
ceived both from Mr. Newton and from Mr. Gregory, as ap. 
pears by his Letters printed in the Commercium. Amongtt 
the Series which Mr Gregory fent in the faid Letrer, were 

thefs 
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thefe two. Let the Radius of a Circle ber, the Arc a, and 
the Tangent +, the Equations for finding the Arc whofe 
Tangent is given, and the Tangent whofe Arc is given, 


will be thefe. 
3 4s t? t> 
a=t—atom ae ten CoC» 
— at 2as 17a? 6249 
tat Sat iin bing Oe. 


In this Year (1671) Mr. Letbnitz publithed two Tras at 
London, the One dedicated to the Royal-Society, the Orher 
dedicated to the Academy of Sciences ac Paris ; and in the 
Dedication of the Firft he mentioned his Correfpondence with 
Mr. Oldenburgh. 

. {n February 167; meeting Dr. Pell at Mr. Boyle’s, he pre- 
tended to the differential Method of Moston. “And notwithe 
ftanding that he was fhewn by Dr. Pell thac it was Mouton’s 
Method, he perfifted in maintaining it to be his own Inventi- 
on, by reafon that he had found ic himfelf without knowing 
what Mouton had done before, and had much improved it. 
_ When one of Mr. Newton's Series was fent to Mr. Gregory, 
he tried to deduce it from his own Series combined together, 
as he mentions in.his Letter dated December 19.1670. And 
by fome fuch Method Mr Lesbnitz, before he left London, (eems 
to have found the Sum of .a Series of Fractions decreafing in 
Infinitum, whofe Numerator is a given Number and Deno- 
minators are triangular or pyramidal or triangulo-triangular 
Numbers, cc. See the Myftery ! From the Series. -- ++ £4 
+i + ite. fubduct all che Terms but the firlt. (viz. + +. 
s+ i+ Ge) and there will remain r= 1 —$-+ + 
beet ea— ete eo = atthe oo 
And from this Series take all the Terms bur the firft, and 
there will remain § =—— +554 n0t+aet Oo 
And from the firft Series take all the Terms but the cwo firft, 
and there will remain 4 = =j;-+-s5 +o treet oe. 
Hh 2 Tn 
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In the End of Febrsary or beginning of March 167%. 
Mr. Leibnitz went from London to Haris, and continuing his 
Correfpondence with Mr Oldenburg and Mr. Collin , wrote in 
Fuly 1674. that he had a wonderful Theoreme, which gave 
the Area of a Circle or any Sector thereof exadtly in a Series 
of rational Numbers; and in Odfover following, that he had 
found the Circumference of a Circle in a Series of very fimple 
Numbers, and that by the fame Method (fo he calls the faid 
Theoreme) any Arc whofe Sine was given might be found 
in a like Series, though the Proportion to the whole Circum- 
ference be not known. His Theoreme therefore was for find- 
ing any Sector or Arc whofe Sine was given. If the Pro- 
portion of the Arc to the whole Circumference was nor 
known, the Theoreme or Method gave him only the Arc; 
if it was known it gave him alfo the whole Circumference : 
and therefore it was the firft of Mr. Newten’s two Theoremes 
above-mention’d. But the Demonftration of this Theoreme 
Mr Leébwitz wanted, For in his Letter of May 12.1676, 
he defired Mr. Oldenburgé to procure the Demontftration from 
Mr Collins, meaning the Method by which Mr. Newton had 
invented it. 

In a Letter compos’d by Mr. Collins and dated April 15. 
1675. Mr. Oldenturgh {ent to Mr. Letbnitz Eight of 
Me. Newton’s and Mr. Gregory's Series, amongft which were 
Mr. Nemton’s two Series above-mention’d for finding the Arc 
whofe Sine is given, ahd the Sine whofe Arc is given; and 
Mr. Gregory's two Series above mentioned for finding the 
Arc whofe Tangent is given, and the Tangent whole Arc 
as given. And Me. Leibxitz in his Anfwer, dated May 20. 
4675. acknowledged the Receipt of this Letter inthefe Words. 
Literas tuas mutta fruze Algebraica refertas accepi, pro quibus ti- 
bi cy deétiffimo Colliniogratias ago. Cum nunc preter erdinari- 
4s curas Mechanicis. imprimis negotiis diftrahar, non potui exa= 
minare Series quas mififtis ac cxm meis comparare. Ubi fecero. 
perfcribans tibi fententiam meam: nam aliquot jam anni fant quod 
ifiveni meas via quadam fie {atis fingulari. Bur 
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But yet Mr. Leibnitz never took any further notice. of his 
having received thefe Series, nor how his own differed from 
them, nor ever produced any other Series then thofe which 
he received from Mr. Oldenburgh, or numeral Series deduced 
from them in particular Cafes. And what he did with 
Mr. Gregory's Series for finding the Arc whole Tangent is 
given, he has told us in the 444 Eruditorum menfts Aprilis 
169r.pag.178. Fam anno 1675, faith he, compofitum habe- 
bam opufculum Quadrature Arithmetice ab amicis ab illo tempore 
keétum, &c. By a Theoreme for tranfmuting of Figures, 
like thofe of Dr. Barrow and Mr.Gregory, he had now found 
a Demonftration of this Series, and this was the Subject of 
his Opufculam. But he ftill wanted a Demonftration of the 
reft: and meeting with a Pretence to ask for what he wanted, 
he wrote to Mr. Oldenburg the following Letter, dated at 
Paris May 12» 1676. 

Cum Georgius Mohr Danus nobis attulerit communicatam fibé 
a Doétiffimo Collinio-veftro expreffionem rationis inter arcum G 
finum per infinitas Series fequentes 5 poftto finux, arcu z, radio x, 


z=x bit top to ae + ae + de, 
X==Z —— [2 -- ww ran pe’ + ke? — &. 


Hac, INQUA M, cum nobis attulerit ille, que mibi valde 
ingeniofa videntur, C pofterior imprimis Series elegantiam quan- 
dam fingularem habeat: ideo rem gratam mibi feceris, Vir cla 
rife, [1 demonftrationem tranfmiferis, Hlabebis vicifim mea 
ah his longe diverfa circa banc rem meditata, de quibus jam aliquot 
abbinc annis ad te per{cripfiffe credo, demonftratione tamen non 
addita, quam nunc polio. Oro ut Clarifiemo Collinio multama me 
faluterm dicas: is facile tibi materiam [uppeditabit fatisfaciendi 
a-fideriomeo. Here, by the Word INQU AM, one would 
think that he bad never feen thefe two Series before, and 
that his diver[a circa hanc rem meditata were fomething elfe 
than one of the Series which he had received from 
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Mr. Oldenburgh the Year before, and aDemonfiration thereof 
which he was now polifhing, to make the Prefent an accep- 
table Recompence for Mr. Nemton’s Method. 

Upon the Receipt’ of this Letter Mr. Oldenburg and 
Mr. Collins wrote preffingly to Mr. Newton, defiring chat he 
himfelf would defcribe his own Method, to be communicated 
to Mr. Leibnitz.. Whereupon Mr. Newton wrote his Letter, 
dated June 13-1676, deferibing therein the Method of Series, 
as he had done before in the Compendium above-mentioned ; 
but with this Difference : Here he defcribed at large the 
Reduction of the Dignity of a Binomial into a Series, and 
only ceuched upon the Reduction by Divifion and: Extra@i- 
on of affected Roots: There he defcribed at large the Re- 
duion of Fra@tions and Radicals into Series by Divifion and 
FxtraGion of Roots, and only fer down the ewo firft Terms 
of the Series into which the Dignity of a Binomial might 
be reduced. And.among the Exampies in this Letter, there 
were Series for finding the Number whofe Logarithm is given, 
and for finding the Verfed Sine whofe Arc is given: This 
Letrer was fent to Paris, June 26,1676. together with a MS. 
drawn up by Mr. Collins, containing Extracts of Mr. Fames 
Gregory’ Letters. 

For Mr. Gregory died near the End of the Year 1675 ; and 
Mr. Collins, ac che Requeft of Mr Leéénitz and {ome other of 
the Academy of Sciences, drew up Extracts of his Letters, 
and the Collection is ftill extant in the Hand Writing of 
Mr. Collins with this Tide; Axtradts of Mr. Gregory's Letters, 
to be dent to Mr. Leibnitz to perufe, who is defired to return the 
fame to you, Andithat they were {ent is affirmed by Mr. Collins 
in his Letter to Mr. David Gregory the Brother of the D-ceas’d, 
dated Auguft 11.1676. and appears further by the Anfwers 
of Mr. Leibni'% and Mr. 7(charzbaufe concerning them. 

Ihe Anfwer of Mr. Leisnitz dice&ed to Mr Oldenturgh and 
dated dvzuf 27.1676, begins thus; Litere tue die Julii 26. 
date plara ac wemorariliora circa rem Analyticam continent quam 
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moslta volumina {pia de hit rebus edita. Quare tibi pariter ac 
clariffimis viris Newtono ac Collinio gratias ago, qui nos parti- 
cipes tot meditationum egregiarnm effevoluiftis. And towards the 
End of the Letter, after he had done-with the Contents of 
Mr. Newton’s Letter, he proceeds thus. Ad alia tuarum Lite 
varum venio que doctifimus Collinius communicare gravatus non 
eft. Vellem adjeciffet appropinquationis Gregorianz linearis dee 
monftrationem. Fit enim his certe fiudiis promovendis aptiffimus., 
And the Anfwer of Mr. 7/churnhanfe, dated Sept. 1. 1676, after 
he had done with Mr. Newton's Letter about Series, concludes 
thus. Stwmilia porro qua in hac re praftitit eximius ille Geometra 
Gregorius wemoranda certe unt. Et quidem optime fame ipftus 
confulturi, qui ipfins relitla Manu|cripta luci publica ut exponantur 
operam navabunt. Yn the firft Part of this Letter, where 
Mr. Z{charnhaufe {peaks of Mr. Newton's Series, he faith that 
he looked over them curforily, to fee if he could find the Se- 
rics of Mr. Letbnitz for (quaring the Circle or Hyperbola. If 
he had fearched for it in the Extracts of Gregory's Letters he 
might have found it in the Letter of Febr. 15. 1671. above- 
mentioned. Forthe MS. of thofe Extracts with that Letter 

therein is ftill extant in the Hand-Writing of Mr, Collins. 
And tho’ Mr. Leibuitz had now reccived this Series twice 
from Mr. Oldenburgh, yer in his Letrer of Anguft.27. 1676. he 
{ent ic back to him by way of Recompence for Mr. Newton's 
Method, pretending that he had communicated it to his 
Friends at Paris three Years before or above; that is, two 
Years before he received it in Mr. Oldenburgh's Letter of April 
15.1675 ; at which Time he did not know it to be his own, 
as appears by his Anfwer'cf Afay 20. 1675 above-mentioned. 
He might receive this Series at Londo, and communicate it 
to his Friends at ? aris above three Y ears before he fent it back 
to Mr. Oldenburg : but it doth not appear that he had. the 
Demonfiration thereof fo early. When he found the De- 
monflration, then he compos’ it in his Opufewlum, and 
commuicated thar alfo to his Friends ; and he bimfelf has 
Fh 4 told 
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cold us that this was inthe Year 1675. However, it lies up- 
on him to prove that he had this Series before he received it 
from Mr. Oldenturgh. For in his Anfwer to Mr. Oldenburzh he 
did not know any of the Series then fent him to be his own; 
and concealed from the Gentlemen at Paris his having recei- 
ved it from Mr. Oldesburgh with feveral other Series, and his 
having feen a Copy of the Letter in which Mr. Gregory had 
fent it co Mr. Collixs in the Beginning of the Year 1671. 

In the fame Letter of Auca/f 27.1676, after Mr. Leibnitz 
had defcribed his Quadrature of the Circle and Equilateral 
Hyperbola, he added : Vicijim ex feriebus regre([uum pro Ely- 
perbola hanc inveni. Si fit numerus aliquis unitate minor t —m, 
ejufque logarithmus EZyperbolicus 1, Eritm = + a + + Ti 

ae &e. Si numerus fit major unitate, nt 1-2, tunc 


mr Ke Ka x4 
pro co inveniendo mihi etiam prodiit Regula qua in Newtoni Epi- 
) , papas Ok ne ee Ce 
Jtola expreffa eff : feilicet erit n= - trot Teoma PKG 
+&e, Quod regreffum.ex arcubus attinet, incideram ego 
directe in Regulam que ex dato arcu finum complementi exhibet. 


4 
Nempe finus complementi = 1 — = +g — &e. Sed po 
flea quoque deprehendi ex ea illam nobis commuicatam pro inveni- 
endo finu recto, qui ft * - —-— 1. rarer: — &e, poffe di- 
monftrart. Thus Mr.Lezbaitz put in his Claim for the Co-inven- 
tion of thefe four Series, tho’ the Method of finding them 
was fent him at his own Requeft, and he did not yet under- 
ftand it. For inthis fame Lecter of Agzu/? 27 1676. he defired 
Mr. Newton to explain it further. His Wordsare. Sed defi- 
deraverim at Clariffimas Newtonus vonnalla quoque amplins ex- 
plicet ; ut originem Theorematis quod initio ponit : Items modum 
quo quantitates p,q,t, in fuis Cperationibus invenit: Ac denique 
quomedo inMethodo regreffunm fe gerat,ut cum ex Logavithmo qua- 
rit Numerum, Neque enim explicat quomodo id ex methedo [ua dea 
vivetur. He pretended to have found twoSeries for theNumber 


whofe Logarithm was given, and yet in the fame Letter de- 
fired 
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fired Mr. Newton.to explain to him the Method of finding 
thofe very two Series. . 

When Mr. Newton had received this Letter, he wrote back 
that all. the faid four Series had been communicated by him 
to Mr. Lesbnitz 5 the two firft being one and. the fame Series in 
which the Letter 1 was put for the Logarithm with its Sign 
-++ or — ; and the third being the Exce(s of the Radius.above 
the.verfed Sine, for-which a Series had been fent to him. 
Whereupon Mr. Leéouvitz defifted from his Claim. Mr. Newton 
alfo in the fame Letter dated O¢fob. 24. 1676. further explain- 
ed his Methods of Regreffion, as Mr. Leibnitz had defired. 
And Mr. Leibnitz in his Letter of June 21. 1677. defired a 
further Explication : but foon after,upon reading Mr. Newton's 
Letter a fecond time, wrote back July 12.1677. that he now 
underftood what he wanted; and found by his old Papers 
that he had formerly ufed one of Mr. Newton’s Methods of 
Regreffion, ‘but inthe Example which he had then by chance 
made ufe of, there being produced nothing elegant, he had, 
outof his.ufual Impatience, neglected to ufe it any further. 
He had therefore feveral dire@ Series, and by coniequence a 
Method.of finding them, before he invented and forgot the 
inverfe’ Method. And if he had fearched his old Papers di- 
ligently, he might have found this Method alfo there ;. but 
having forgot his own Methods he wrote for Mr, Newton's. 

When Mr. Newton in his Letter dated Fume 13.1676. had 
explained his Method of Series, he added : Ex his videre eft 
quantum fines Analyfeos per hujufmodi infinitas aquationes ampli- 
antur: quippe que carum beneficio ad omnia pene dixerim proble- 
mata (ft numeralia Diophanti ¢ frmilia excipias). fefe extendit. 
Nox tamen omnino univerfalis evadit,-nift per ulteriores. quafdam 
Methodos cliciendi Series infinitas. Sunt enim quédam Problema 
ta in quitus non licet ad Series infinitas per Divifionem vel Extra 
tionem radicum fimplicium affectarumve pervenire. Sed quomodo 
in iftis caftbus. procedendum fit jam non vacat dicere ;. ut neque 
alia quedam tradire, qua circa Redudtionem infinitarum Scrierum 
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in-finitas, bi rel natura talerit, excogitavi. Nam papcius feribo, 
quod ha {peculationes din mihi faftidio.effe ceperunt ; adeo ut ab 
lifdem jam per quinque fere anos abftinucvim. To this 
Mr. Ledbnitz in his Letter of Avgujt 2.7-. 676. anfwered: 
Quod dicere videmini pleralque diftcultates (exceptis Prollemati- 
bus Diophantzis) ad feries Infinitas reduct ; id mihi non videtur. 
Sunt enim multailque ddeo mira Grimplexta ut teque ab aquationi- 
bus pendeant neque ex Quadvaturis. Qualia funt (ex multis aliis) 
Problemata me‘hodi Tangentium inverfé. And Mr. Newton in 
his Letter “of Ocfob. 24. 1676, replied : Ubi dixi omnia pene 
Problemata folubilia exiftere; volut de iis prafertim intelligi circa 
que Ugthematici fe hactenus occuparunt velfaltem in quitus Ratioe 
cinia Mathematica locum aliquem obtinere pofiat. Nam alia fane 
adeo perplexis conditionibus implicata excogitare liceat,ut non fatis 
comprehendere valeamus : cy multo minus tantarum computationum 
onus fuftinere quod ifta requirerent. Attamen ne wiminm dixiffe 
videar, inverfa de Langentibus Problemata fant tn potcftate, alia 
nue illis dificitiora, Ad qua folvenda ufus fam duplici. methodo, 
wna concinniori, altera generaliori. — Utramaie vifum eft imprafena 
tia literis tranfpofitis comfenare, ne propter alios idem obtinentes, 
inftitutum in aliquibus mutare cogerer. 5a cod x10 effh, &e. 
id eft, Una' methidas confiftit ta extrattione fluentis quantitatis 
ex “aquatione fitnul involvente flixionem ejus  altera tantum in 
affumptione feriei pro qnantitate qualibet incognita, ex qua cétera 
conimode derivari volar ch in collatione terminorum honivlogorum 
équationis vefultantis ad erwendos terminos affumpte ferici. By 
Mr. Newton’s two Letters, its certain that he had then (or ra- 
ther above five Years before) found out the Reduction of 
Problems to fidxional Equations and converging Series: and 
by the Anfwer of Mr. Lesenitz to the firft of thofe Letters, 
its as certain that he had nor then found our the Reduction of 
Problems either to diiferential Equations or to converging 
Series. 

And the fame is manifeft alfo by what Mr. Lrsbnitz wrote 
in the A¢fa Eruditorum, Anno 1691, concerning this Marter. 
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Fam anno 1678, faith he, compofitum babebam opufculum 
Quadrature Avitimetica ab amicis' ab illotempore leum, fed quod, 
materia fub manibus cre[cente, limare ad Editionem non vacavit, 
pofiquam alia occupationes fupervencre’; prefertim cum nunc pro 
dixins exponere vulgari more que Analyfis noftra pancis exhibet, 
non fatis opera pretium videatur. This Quadrature compofed 
vulgari. more he began to communicate at Paris in the Year 
1675. ThenextY ear he was polifhing theDemonftration there- 
of, to fend icto Mr. Oldenburgh in Recompence for Mr..Newten’s 
Method, as he wrote to him May12.1676; and accor- 
dingly in his Letter of Augajt 27.1676. he fent it compofed 
and polifhed valgari more. The Winter following he return- 
ed into Germany, by England and Holland, to enter upon pu- 
blick Bufinefs, and had no longer any Leifure to fic it for 
the Prefs, nor thought it afterwards worth his while to ex- 
plain thofe Things prolixly in the vulgar manner which his 
new Analyfis exhibited in fhort. He found out this new 4va- 
Jyfis therefore after his Return into Germany, and by confe- 
quence not before the Year 1677: . 

The fame is further manifeft by the following Confidera- 
tion. Dr. Barrow publifhed his Method of Zangents in the 
Year 1670. Mr. Newtow in his Letter dated December to. 
1672. communicated his Method of Tangents to Mr. Collins, 
and added : Hoc eft unum particulare vel Corollarium potius Mea 
thodi generalis, que extendit fe citra moleftum wllum calculum, non 
modo ad ducendum Tangentes ad quafvis Curvas frve Geometricas 
five Mechanicas, vel quomedocunque rectas Lineas aliafve Curvas 
vefpicientes ; vernm etiam ad refolvendum alia abftrefora Proble- 
matum genera de Curvitatibus, Areis, Longitudinibus, Centris 
Gravitatis Curvarum, &e. Neque (quemadmodum Huddenii 
amethodus de Maximis c Minimis) ad folas reftringitur aquationes 
illas, que quantitatibus furdis. funt immunes. Hlanc methodam 
intertexni alteri iftiqna ZEquationum Exegefin infiituo, reducen- 
do eas ad feries infinitas. Mr.Sluftus {ent his Method of Tan- 
gents to Mr. Oldenburgh Fan. «7. 1672, and the fame was 
3 Ti2 foon 


( 192 ) 
foon after publifhed inthe. Zranfactions. “It proved to be the 
fame with that of Mr Newton. 1c was founded upon three 
Lemmas, the firtt of which was this, Differcntia duarum digni- 
tatum ejufdem gradus applicata ad differentsam'laterum dat partes 
; g 3 a ag 
Singulares gradus inferiovis ex binomio laterum, ut’ = yy 





—— * 
. a 
+yx%-+ «x, that is, inthe Notation of Mr. Leibnita— = 


. J 

= 37% ACopy of Mr Newton’s Letter of Decemb. 10. 1672 
was fentto Mr. Leibnitz by Mr Oldewburg amongit the Papers 
of Mr James Gregory, at the fame time with Mr. Newton's Let- 
ter of Fune 13.1676. And Mr. Newton having defcribed in 
thefe two Letters that he had a very general Avaljfs, confi- 
{ting partly of the Method of converging Seties, partly of 
another Method, by which he applied thofe Series to the 
Solution of almoft all Problems (except perhaps fome nume- 
ral ones like thofe of Diophantns) and found the Tangents, 
Areas, Lengths, folid Contents, Centers of Gravity, aud 
Curvities of Curves, and.curvilinear. Figutes Geometrical or 
Mechanical, without flicking at Surds 3 and that the Method 
of Tangents of Slufins was but a Branch or Corollary of this 
other Method : Mr. Leibuitz in his returning Home through 
Flolland, was meditating upon the Improvement of the Me- 
thod of Slafas. For in a Letterto Mr. Oldenburgh, dated 
from Amfterdam Nov. 51676, he wrote thus. Methodas 
Zangentium a Slufio publicata nondum rei faftigium tenet. Poteft 
aliquid amplius praftari in eo genere quod maximi foret ufus ad 
omnis generis Problemata: etiam ad meam (fine extradtionitus) 
Equationum ad feries reductionem. Nimirum poffet brevis qua- 
dam calculari circa Tangentes Tabula, eou{que continuanda donce 
progrefio Tabule apparet 5 ut cam {cilicet quilque quonfqne libuerit 
ine calculo continuare pofit. This was the Improvement of 
the Method of Slufus into a general Method, which 


Mr. Leibnitz was then thinking upon, and by his Words, 
Poteft 
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Poteft aliquid amplins prefari in co genere qued maxiwi foret 
ufus ad omnis generis Problemata, it {eems to be the only Im- 
provement which he had then in his Mind for extending the 
Method to all forts of Problems. The Improvement by the 
differential Calculus was not yet in his Mind, but muft be 
referred to the next Year. 

Mr. Newton in his next Letter, .dated Ocfob. 24. 1676, 
mentioned the 4zalyfis communicated by Dr. Barrow to 
Mr. Collinsin the Year «669, and alfo another Tract written 
in 1671, about converging Series, and about the other Me- 
thod by which Tangents were drawn after the Method of 
Slifins, and Maxima and Minima were determined, and the 
Quadrature of Curves was made more eafy, and this without 
flicking at Radicals, and by which Series were invented 
which brake offand gave the Quadrature of Curves in finite 
Equations when ic might be. And the Foundation of thefe 
Operations he comprehended in this Sentence expreft enig- 
matically asabove. Data equatione fluentes quotcunque quantitates 
involvente fluxiones invenire,cy vice verfa. Which puts it paft 
all Difpute that he had invented the Method of Fluxions be- 
fore that time. And if ocher chings in that Letter be confi- 
dered, it will appear that he had then brought it to great 
Perfeffion, and made it exceeding general ; the Propofiti- 
ons in his Book of Quadratures, and the Methods of conver- 
ging Series and of drawinga Curve Line through any Num- 
ber of given Points, being then known to him. For when 
the Method of Fluxions proceeds not in fiiite Equations, 
he reduces the Equations into converging Series by the bino- 
mial Theoreme, and by the Extraction of Fluents onc of 
Equations involving or not involving their Fluxions. And 
when finite Equations are wanting, he deduces converging 
Series from the Conditions of the Probleme, by affuming the 
Terms of the Series gradually, and determining thea by 
thofe Conditions. And when Eluents are tobe derited from 
Flaxiens, and the Law of the Fluxions is wanting, he finds 
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that Law quam proxime, by drawing a Parabolick Line through 
any Number of given Points. And by thefe Improvements 
Mr. Newton had in thofe Days made his Method of Fluxions 
much more univerfal than the Differenrial Method of 
Mr. Letbnitz is at prefent. 

This Letter of Mr. Newton's, dated Ocfob.24. 1676, came 
totheHands of Mr. LeiZaitz in the End of the Winter or Be- 
ginning of the Spring following; and Mr. Lesbuitz {oon after, 
viz.ina Letter dated Fane 21. 1677, wrote back : Clariffimi 
Slufii methodum Tengentium nondum effe abfolutam Celeberrime 
Newtono affentior. Et jam a multo tempore rem Tangentinm 
generalins tractavi, [cilicet per differentias Ordinatarum, ———— 
ETinc nominando,in poflerum,dy differentiam duarum proximarum 
y ee. Here Mr. Leibnitz began firt to propofe his Diffe- 
rential Method, and there is not the leaft Evidence that he 
knew it before the Receipt of Mr. Newton’s laft Letter. He 
faith indeed, Fam a multo tempore rem Tangentium generalins 
trattavi, [cilicet per differentias Ordinatarum : and fo he affirmed 
in other Letters, that he had invented feveral converging 
Series direct and inverfe before he had the Method of invent. 
ingthem ; and had forgot an inverfe Method of Series before 
he knew what ufe to make of ic. But no Man is a WitnefS 
in his own Caufe. A Judge would be very unjuft, and a& 
contrary to the Laws of all Nations, who fhould admit any 
Man to bea Witnefs in his own Caufe. And therefore it 
lies upon Mr. Letbpitz to prove that he found out this Me- 
thod long before the Receipt of Mr. Newton’s Letters. And 
if Ite cannot prove this, the Queftion, Who was the firft In- 
ventor of the Method, is decided. 

The Marquifs De /’ Hro/pital (a Perfon of very great Can- 
dour) in the Preface to his Book De Analyff quantitatum infinite 
‘parvarum, publifhed 4.C. 1696, tells us, chat a little after 
‘the Publication of the Method of Tangents of Des Cartes, 
* Mr. F:rmat found alfoa Method, which Des Cartes himfelf 
“at length allowed to be, for the moft parr, more fimple than 

his 
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‘hisown. But it was not yet fo fimple as Mr. Barrow afters 
‘ wards made it, by confidering more nearly the nature of Po- 
‘lygons, which offers naturally to the Mind a little Triangle, 
‘ compos'd of a Particle of the Curve lying between two Or- 
‘ dinates infinitely near one another, and of the Difference of 
‘thefe cwo Ordinates,and of that of the two correfpondenct 
‘ Abfciffa’s, And this Triangle is like that which ought to be 
‘madeby the Tangent, the Ordinate, and the Sub-tangent: 
‘fo that by one fimple Analogy, this laft Method faves all 
‘the Calculation which was requifice either in the Method of 
© Des Cartes, or in this fame Method before. Mr. Barrow 
‘ftopt not here, he invented alfo a fort of Calculation proper 
“for this Method. But it was neceflary in this as well as in 
‘that of Des Cartes, to take away FraCtions and Radicals for 
‘ making it ufeful. Upon the Defect of this Calculus, that of 
* the celebrated Mr. Leébnitz was introduced, and this learned 
‘Geometer began where Mr. Barrow and others left of? This 
‘his Calculus led into Regions hitherto unknown, and there 
‘ made Difcoveries which aftonifhed the moft able Mathema- 
“ticians of Europe,’ &c. Thus far the Marquifs, He had noc 
feen Mr, Newton's Analyfts, nor his Letters of Decem Lo. 1672. 
June 13.1676, and Ocfob. 24.1676: and fo not knowing that 
Mr. Newtow had done all this and fignified itto Mr. Lesbaitz, 
he reckoned, that Mr. Leibnitz began where Mr. Barrow left 
off, and by teashing how to apply Mr. Barrow’s Method 
without fticking at Fractions and Surds, had enlarged the 
Method wonderfully. And Mr. Famses Bernoulli, inthe Ada 
Eraditorum of Fanuary 6g9t pag. 14. writes thus: Qui calen- 
lum Barrovianum (quem in Lettionibus uis Geometricis adum- 
kravit Aultor, cuju{que Specimina Junt tota illa Propoftionum 
inibi. contentarum farrago,) intellexerit, [calculum) alterum & 
Domino Leibnitio inventum, ignorare vix poterits utpote gab 
in priori illo fundatas eft, cr nift forte in Differentialinm notatione 
es operationis aliquo compendio ab co nan differt. 

Now 
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Now Dr. Barrow, in his Method of Tangents, draws two 
Ordinates indefinitely near to one another, and puts the Let- 
ter 4 for the Difference of the Ordinates, and the Letrer e 
for the Difference of the 44/ciffa's, and for drawing the Tan- 
gent gives thefe Three Rules 1. Zater computandum, faith he, 
cmnes abjicio terminos in quibus ipfarumavel © poteftas habeatur, 
vel in quibus ipfe ducuntur in fe. Etenim iftt termini nibil 
walebunt. 2, Poft equationem conftitutam omnes abjicio termines 
literis conftantes quantitates notas [en determinatas fenificantilus, 
aut in quibas non habentur avele. LEtenim illi termini femper ad 
unam.aquationis partem addutti nibilum adequabunt. 3.Proa 
Orvdinatam, e& proc Subtangentem fabftituo. Flinc demum Sui- 
tangentis quantitas dignofeetur. Thus far Dr. Barrom. 

And Me. Lebaitz in his Letcer of Fume 21. 1677 above-men- 
tioned, wherein he firft began to propofe his Differential 
Method, has followed this Method of Tangents cxaclly, 
excepting that he has changed the Letters 2 and e of 
Dr. Barrow into dxand dy. For in the Example which he 
there gives, he draws two parallel Lines and fets all the 
Terms below the under Line, in which dx and dy are (feve- 
rally or jointly) of more than one Dimenfion, and all the 
Terms above the upper Line, in which dx and dy are wanting, 
and for the Reafons given by Dr. Barrow, makes all thele 
Terms vanifh. And by the Terms in which dx and dy are 
but of oneDimenfion,and which he {ets between the twoL.ines, 
he determines the Proportion of the Subtangentto the Ordi- 
nate. Well therefore did the Marquifs de [A/ofpital obferve 
that where Dr. Barrow Ieft off Mr. Leiénitz began: for their 
Methods of Tangents are exactly the fame. 

But Mr. Lezbuitz adds this Improvement of the Method, 
that the Conclufion of this Calculus is coincident with the 
Rule of Slufus, and fhews how that Rule prefently occurs 
to any one who underftands this Method. For Mr. Newrcu 
had reprefented in h's Letters, that this Rule was a Corolla. 
ry of his general Method. 


And 
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And whereas Mr. Newton had (aid that his Method indraw- 
ing of Tangents, and determining Maxima and Minima, &c. 
proceeded without fticking at Surds : Mr. Leibnitz in the 
next Place, fhews how this Method of Tangents may be im- 
proved {0 as not to ftick at Surds or Fractions, and then adds: 
Arbitror que celare voluit Newtonus de Tangent ibus ducendis ab 
his non abludere. Quod addit, ex hoc eodem fundamento Qua- 
draturas quoque reddi faciliores me in hac fententia confirmat ; 
nimirum femper figura ille {unt quadrabiles qua {unt ad aquationem 
differentialem. By which Words, compared with the preceding 
Calculation, its manifeft chat Mr. Leébaitz at this time under- 
{tood that Mr. Newton had a Method which would do all thefe 
things, and had been examining whether Dr. Barrow’s Diffe- 
rential Method of Tangents might not be extended to the 
fame Performances. 

In November 1684 Mr. Leibnit% publifhed the Elements of 
this Differential Method in the 4a Eruditorum, and illuftra- 
ted it with Examples of drawing Tangents and determining 
Maxima and Minima, and then added. Et hae quidem initia 
funt Geometrie cujufdam malto fublimioris, ad diftcillima & pul 
cherrima quaque etiam mifte Mathefeos Problemata pertingentzs, 
qua fine calculo differentiall AUT SYMILLI zon temere quif- 
quam pari facilitate tractabit. The Words AUT SIMILI 
plainly relate to Mr. Newton's Method. ‘And the whole Sen- 
tence contains nothing more than what Mr. Newton had affir- 
med of his general Method in his Letters of 1672 and 1676. 

And in the Adta Eruditorum of June 1686, pag. 297. 
Mr. Leibnitz added: Malo autemdx ch fimilia adbibere quam 
literas pro illis, quia iftud dx eff modificatio quedam ipftus x, 
&c. He knew that in this Method he might have ufed 
Letters with Dr. Barrow, but chofe rather to ufe the new 
Symbols dx and dy, though there is nothing which can be 
done by thefe Symbols, ‘but may be done by fingle Letters 
with more brevity. 
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The next Year Mr. Newton's Principia Philofophie came 
abroad, a Book full of fuch Problemes as Mr. Leibnitz had 
called diftcillima & pulcherrima etiam mift4e Mathefeos problema- 
ta, qua fine caleulo differentiali aut SIMI LA non temere quifm 
quam pari facilitate tractabit. And the Marquefs de L’ Hofpi- 
tal has reprefented this Book pre/que tout de ce calcul ; compo- 
fed almoft wholly of this Calculus. And Mr. Letbnitz hime 
feit in a Letcer to Mr. Newton, dated: from FYannover, March 
i, 1693 aud ftillexcant in his. own Hand-writing, and up- 
on a late Occafion.communicated to the Royal Society, ace 
knowledged the fame thing in thefe Words: Mirifice amplia 
averas Geometriam tunis Seriebus, fed edito Principiorum opere 
oftendifti patere tibi etiam que Analyt recepte non {ublunts Cona- 
ins (um ego quoque, notis commodis adbibitis qua differentias. oy 
fammas exhibeant, Geometriam illam quam Tranfcendentem appello 
Analyfi quodammodo fubjicere, nec res male proceffit ; And again ‘in. 
his Anfwer to Mr. Fatio, printed inthe AdfaEruditorum of May 
1700. pag.2.03» lite. heacknowledged the fame thing. In the 
fecond Lemma of the fecond Book of thefe Principies, the Ele- 
ments of this Calculus are demonftrated fynthetically, and 
at theEnd of the Lemma there is a Scholium inthefe Words. Js 
Literis qua mibi cum Geometra peritiffime G. G. Leibnitio annis 
abbinc decem intercedebant, cum fignificarem me compotem effe mee 
thodi determinandi Maximas & Minimas, ducendi Tangentes & 
fimilia peragendi,que in terminis furdis aque ac in rationalibus pro- 
sederets cy literis tran{pohtis hanc fententiam invelventibus [Data 
xequatione quotcunque fluentes quantitates involvente,fluxio- 
nes invenire, & vice verfa].candem celarem: referipfit Vir cla 
riffimas fe quogue in ejufmodi methodum incidiffe, & methodum 
Suaw communicavit & mea vix abludentem preterquam in verborum 
& notarum formulis. Utriufque fundamentuns continetur in hee 
Lecmmate, Inthofe Letters, and in another dated. Decem. 10, 
1672, a Copy of which, at that time, was {ent to Mr. Leibnitz 
by Mr. Oldenturgh, as is mentioned above, Mr. Newton had 
{o far explained his Method, that it was not difficult for 
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Mr. Leilaitz, by the Help of Dr. Barrow’s Method of Tan- 
gents, to collect it from chofe Letters, And its certain, by 
the Arguments above-mentioned, that he did not know ir 
before the writing of tliofe Letters. 

Dr. Wallis had received Copies of Mr. Newton's two Letters 
of Fane 13.and Odtob, 24. 1676 from Mr. Oldenburgh, and 
publifhed feveral things out of them in his Algebra, printed 
in Englifh 1683, and in Latin 1693 ; and {oon after had Inti- 
mation from Holland to print the Letters entire, becaufe 
Mtr. Newton’s Notions of Fluxions paffed there with Applaufe 
by the Name of the Differential Method of Mr. Leibnitz. 
And thereupon he took notice of this Matter in the Preface 
to the firft Volume of his Works publifhed 4.C.1695. And 
ina Letter to Mr. Leibnitz dated Decemb. 1.1696, he gave the 
Account of it. Cum Prafationis (prafigende) poftremum folium 
erat {ub pralo, ejufque typos jam polacrant Typothete; me monuit 
amicus quidam (harum rerum gnarus) qui peregre fuerat, tum ta- 
lem methodum in Belzio praaicart, tum illam cum Newtoni me- 
thodo Fluxionum quaft coincidere. Quod fecit ut (tranflatis 
typis jame pofttis) id monitum interferuerim. And in a Let- 
ter dated April 10. 1695, and lately communicated to 
the Royal-Society, he wrote thus about it. J wifh you would 
print the two large Letters of June and Augutt [he means June 
and Offober| 1676. J had intimation from Holland, as defired 
there Ly your Friends, that Somewhat of that kind were done; be- 
canfe your Notions (of Fluxions) pel there with great Applaufe by 
the Name of Leibnitz’s Calculus Differentialis. Z had * this 
intimation when all but part of the Preface to this Volume was 
printed off ; fo that I could only infert (while the Prefs fay d) that 
thort Intimation thereof which you there find. Ton are not fo kind 
‘to your Reputation (and that of the Nation) as you might be, when 
you let things of worth lye by youfo long, till others carry away 





-* Extat hac Epiftola in tertio volumine operum Wallifi, 
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The Reputation that is due to you. Ihave endeavoured to do you 
Iuftice in that Point, and am now forry that I did not print thofe 
two Létters verbatim. 

The fhort {ntimation of this Matter, which Dr. Wallis in- 
ferced into the faid Preface, wasin thefe Words. 7x fecundo 
Volumine (inter alia) habetur Newtoni Methodus de‘Fluxionibus 
(ut ille loguitur) confimilis nature cum Leibnitii (wt bic loguitur) 
Calculo Diffirentiali (quod guiutramaue methodum contulerit fatis 
animadvertat, ut wt {ub loquendi formulis diverfis) quam ego des 
{cripf (Algebra cap. 91. &e. prefertim cap 95) ex binis Newtoni 
Literis, aut earum alteris, Junit 13. & Odtob. 24. 1676 ad 
Glidenburgum datis, cum Leibnitio tam communicandis (iifdem 
fere verbis, faltem leviter mutatis, que in illis literis habentnr,) 
wi METHODUM HANC LE/BNITIO EX. 
PONIT, tum ante DECEM ANNOS xedum plares 
fid eft, anno 1666 vel 1665] ab info excogitatam. Qued moneo, 
nequis caufetur de hoc Calculo Differentiali nihil a nobis didtum effe. 

Hereupon the Editors of the Acta Lipfenfia, the nexe 
Year in Fume, in the Style of Mr. Leibaitz, in giving an 
Account of thefe two firft Volumes of Dr. Wallis, took 
notice of this Claufe of the Doctor's Preface, and complain. 
ed, not of his faying that Mr. Nertos-in his two. Letters 
above-mentioned explained to Mr Leibnitz the Method of Flu. 
xions found by him Ten Years before or above ; but chat 
while the Dodtor mentioned the Differential Calculus, and 
faid that he did ic nequis caufetur de calculo differentiali nibil ab 
ipfo dittum fuiffe, he did not tell the Reader that Mr. Letbnitz 
had this Calculus at that time:when thofe Letters pafled be- 
tween him and Mr. Newton, by means of Mr. Oldenburgh, 
And, in feveral Letters which followed hereupon, between 
Mr. Leibnitz and Dr. Wallis, concerning this. Matter, 
Mr. Leibnitz. denied not that Mr. Newton had the Method 
Ten Years before the writing of thofe Letters, as Dr. Wallis 
had affirmed; pretended not that he himfelf had the Method 
{0 early; brought no Proof that he had it before the Year 
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16773 no other Proof befides the Conceflion of Mr. Newta® 
thar he had ic fo early ; affirmed. not that he had ic earlier ; 
commended Mr. Newton for his Candour in this Mar- 
ter; allowed chat the Methods agreed in the main, and 
faid that he therefore ufed to call them by the common Name 
of his d«/fnitefimal Analyfis ; reprefented, that as the Me- 
thods of Veta and Cartes were called by the common 
Name of Azaly/is Speciofz, and yet differed in fome things; 
fo perhaps the Methods of Mr Newton and himfelf mighe 
differ in fome things, and challenged to himfelf only. chofe 
things wherein, as he conceived, they might differ, naming 
the Notation, the differential Equations and the Exponential 
Equations. Bur in his Letter of Fre 21.1677 he reckon’d diffe- 
rential Equations commen to Mr. Newton and himfelf. 

This was the State of the Difpute between Dr. Wallis and 
Mr. Ledbnitz at that time And Four years after, when 
Mr. Fatio fuggelted that Mr. Ledsnitz, the fecond Inventor of 
this Calculus, might borrow fomething from Mr. Newton, the 
oldeft Inventor by many Years: Mr. Letbnitz in his An(wer, 
publifhed.in the Ad7a Eruditorum of May1700, allowed that 
Mr. Newtox had found the Method apart, and did not deny 
thac Mr, Newton was the oldeft Inventor by. many Years, nor 
afflerted any thing more to himfelf, than that he alfo had 
found the Method apart, or without the Affiftance of 
Mr. Newton, and pretended that when he firft publithed it, he 
knew not that Mr. Newton had found any thing more of it 
than the Method. of Tangents. Andin making this Defence 
he added: Quam{methodum] ante DominumNewtonum ¢& Me 
nullus quod fciam Geometra babnit ; uti ante hunc maximi nominis 
Geometram N E MO [pecimine publice dato fe habere probavit, ante 
Dominos Bernoullios & Me xzallus communicavit. Hitherto there- 
fore Mr. Leibaitz-did‘not pretend to be the firft Inventor. He. 
did.not begin to put in fuch a Claim till after the Death of 
Dr. Wallis, the laft of the old Men who were acquainted with 
what had pafled. between the Englifh and Mr. Leibnitz 
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#orcy Years ago. ‘The Doctor died in Odfoder A.C. 1703, and 
Mr. Leibnitz began not to put in this new Claim before 
January 1705. 

Mr. Newton publifhed his Zreatife of Quadratures in the 
Year 1704. This Treatife was written long before, many 
things being cited out of it in his Letters of O¢#ob. 24. and 
Novemb. 8. 1676. Yt relatesto the Method of Fluxions, and 
that it might not be taken for a new Piece, Mr. Newton re- 
peated what Dr. Wallis had publithed Nine Years before 
without being then contradicted, namely, that this Method 
was invented by Degrees in the Years 1665 and 1666. 
Hereupon the Editors of the Acta Lipfenfia in January 1705. 
in the Style of Mr. Leibuitz, in giving an Account of this 
Book, reprefented that Mr. Letbnitx was the firft Inventor 
of the Method, and that Mr. Newton had fubftirured Fluxions 
for Differences. And this Accufation gave a Beginning to 
this prefent Controverfy. 

For Mr. Xeill, in an Epiftle publifhed in the Philofophical 
Tranfactions for Sept. and Ocfob. 1 708, retorted the Accufation, 
faying : Fluxionum Arithmeticam fine omni dubio primus invenit 
D. Newtonus, at cailibet ejus Epiftolas a Wallifio editas legenti 
facile conftabit. Eadem tamen Arithmetica poftea mutatis nomine cp 
notationis modo 4 Domino Leibnitio inAGis Eruditorum edita eff. 

Before Mr. Newton {aw what had been publifhed in the 
Adta Leipfica, hé exprefs’d him(elf offended at the printing 
of this Paragraph of Mr. Xeill’s Letter, leaft it fhould createa 
Controverfy. And Mr. Leédnitz, underftanding it in a 
ftronger Senfe than Mr. Xeillintended it, complain’d of it as a 
Calumny, ina Letter to Dr. Sloane dated March 4. 1711 N.S, 
and moved that the Royal-Society would caufe Mr. Xeii/ to 
make a publick Recantation. Mr. Xeill chofe rather to explain 
and defend what he had written ; and Mr. Newton, upon be- 
ing fhewed the Accufation in the 4c/a Lipfica, gave him leave 
todo foe And Mr. Leibyitz ina fecond Letter to Dr. Sloane, 
dated Decem 29.1711, inftead of making good his Aceu- 

ation 


( 203 ) 

fation, ashe was bound todo that ie might not be deem’d a 
Calumny, infifted only upon his own Candour, as if it would 
be Injuftice to queftion it; and refus’d to tell how he came 
by the Method ; and faid that the 4é#a Lipfica had given 
every Man his due, and that he had concealed the Inven- 
tion above Nine Years, (he fhould have faid Seven Years) that 
No body might pretend (he means that Mr. Newton might not 
pretend) to have been before him in it; and called Mr. Xeill a 
Novice unacquainted with things paft, and one that acted with- 
out Authority from Mr. Newtos, and a clamorous Man who 
deferved to be filenced, and defired that Mr. Newton himfelf 
would give his Opinion in the Matter. He knew that 
Mr. Keil affirmed nothing more than what Dr. Wallis had 
publithed thirteen Years before, without being then contra- 
dicted. He knew that Mr. .Newton-had given his Opinion in 
this matter in the Introduction to his Book of Quadratares, 
publifhed before this Controverfy began: but Dr. Wallis was 
dead; the Mathematicians which remained in England were 
Novices ; Mr. Leibnitz may Queftion any Man’s Candour 
without Injuftice, and Mr. Newton muft now retra@ what he 
had publifhed or not be quiet. 

The Royal-Society therefore, having as much Authority 
over Mr. Leibnitz as over Mr. Xeill, and being now twice 
prefled by Mr. Leibuitz to interpofe, and {ceing no reafon to 
condemn or cenfure Mr. Heill without enquiring into the mat- 
ter; and that neither Mr. Newten nor Me. Leibnitz (the only. 
Perfons alive who knew and: remembred any. thing of what. 
had paffed in thefe matters Forty Years ago).could be Wit- 
nefles for or againft Mr. Xei/l3 appointed a numerous Come. 
mittee to {earch old Letters and Papers,and report their Opinion 
upon. what they found ; and ordered: the Letters and Papers, 
with the Report of their Committee to be publifhed: And-by 
thefe Letters and Papers it appear'd to them, that Mr. Newton 
had the Method in or before the Year 1669, and it did not 
appear to them that Mr. Leibaitz had it before the Year 16 77. 
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For making himfelf the firlt Inventor of the Differential 
Method, he has reprefented that Mr. Newtox at firft ufed the 
Letrer o in che vulgar manner for the given Increment of x, 
which deftroys the Advantages of the Differential Method; 
but after che writing of his Principles, changed o into x, fub- 
flicuting x for dx. it lies upon him to prove that Mr. Newtoa: 
ever changed 0 into x, or ufed x for dx,or left off the Ufe of the 
Lettero. Mr. Newton ufed the Letter oin his Analyfis written 
in or before the Years 1669, and in his Book of Quadra- 
tures, ad in his Principia Philofophie, and {till ufes it in the 
very fame Senfe as at firlt, In his Book of Quadratures ‘he 
ufed it inconjunction with the Symbol x, and therefore did 
not ufe that Symbol in its Room. Thefe Symbols o and x are 
put for things of a different kind. The one is a Moment, 
the other a Eluxion or Velocity as has been explained above. 
When the Letter x is put for a Quantity which flows uni- 
formly, the Symbol xis an Unit, and the Letrer-o a Mo- 
ment, -and xo and d@x fignify the fame Moment. Prickt 
Letters never fignify Moments, unle(s when they are multi- 
plied by the Moment o either expreft or underftood to make 
them infinitely little, and then the Rectangles are put ‘for 
Moments. 

Mr. Newton doth not place his Method ia Forms of Sym- 
bols, nor confine himfelf to any particular Sort of Symbols 
for Fluents and Fluxions. Where he'puts the Areas of Curves 
fer Flwents, he frequently puts the Ordinates for Fluxions, 
and denotes the Fluxions by the Symbols of the Ordinates, 
a8 in his Avaly/is. Where he puts Lines for Fluents, he puts 
any Symbols for the Velocities of the Points which defcribe 
the Lines, that is, for the firft Fluxions; and any other Sym- 
bols for rhe Increafe of chofe Velocities, that is, for the fe- 
cond Fluxions, as is frequently done in his Principia Philofo- 
phie. And where he puts the Letters x, y, z for Fluents, he 
denotes their Fluxions, either by other Letters as p, g, 7; or by 
the fame Letters in other Forms as X, 7, Z or x, 7, 23 or-by 
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any Linesas D2, FG,:H7/, confidered as their Exponents. 
And this is evident by his Book of Quadratures, where he 
reprefents Fluxions by pricke Letters in the firft Propoficion, 
by Ordinates of Curves in the laft Propofition, and by other 
Symbols,in-explaining the Method and illuftrating ic with Exe 
amples, inthe Introdu@ion. Mr. Leibnitz hath no Symbols 
of Fluxions in his Method, and therefore Mr. Newton's Sym- 
bols of Fluxions arethe oldeft in the kind. Mr, Leibnitz be- 
ganto ufe the Symbols of Moments or Differences dx, dy, dz 
in the Year 1677. Mr. Newton reprefented Moments by the 
Rectangles under the Fluxions and the Moment o, when he 
wrote his Analyfs, which was at leaft Forty Six Years ago. 
Mr. Leibnitz has uled the Symbols /x, fy, {z for the Sums 
of Ordinates ever fince the Year 1686; Mr. Newton repre= 
fented the fame thing in his Avahfs, by infcribing the Ordi- 
nate ina Square or Retangle. All-Mr. Newton's Symbols 
are the oldeft in their feveral Kinds by many Years. 

And whereas it has been reprefented that the ufe of the 
Letter o is vulgar, and deftroys the Advantages of the Diffe- 
sential Method: on the contrary, the Method of Fluxions, 
as ufed by Mr. Newton, has all the Advantages of ths Diffe- 
rential, and fome others. It ismore elegant, becaufe in his 
Calculus there is buc one infiricely little Quantity reprefenred 
by a Symbol, the Symbol o We have no Ideas of infinitely 
little Quantities, and therefore Mr. Newton introduced Flue 
xions-into his Method, that it might proceed by finiteQuan- 
titiesas muchas poffible. It is more Naturaland Geometrical, 
becaufe founded. upon the prime quantitatam na{centium ratio 
nes, which have a Being inGeometry, whilft Jraiviftbles, upon 
which the Differential Method is founded, have no Being ei- 
ther in Geometry or in Nature. There are rationes prims-quan- 
titatum nafcentinm, but not quantitates prima nafcentes, Nature 
generates Quantities by continual Flux or Increafe ; and the 
ancient Geometers admitted {uch a Generation ef Arcasand 
Solids, when they drew one Tine intoanotherby local Motien 
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to generate an Area, and the Area into a Line by local Mo- 
tion ro generate a Solid, But the {umming up of Indivi- 
fibles to compofe an Area or Solid was never yet admitted in- 
to Geometry. Mr. Newton’s Method is alfo of greater Ufe 
and Certainty, being adapted either to the ready finding out 
of a Fropofition by {uch Approximations as will create no 
Errcr in the Conclufion, or to the demonftrating it exadly: 
Mr. Letbnitz’s is only for finding ic out. When the Work 
fucceeds not in finite Equations Mr. Newton has recourfe to 
converging Series, and thereby his Method becomes incom 
parably more univerfal than chat of Mr. Letbvitz, which is 
confin’d to finite Equations : for he has no Share in the Me- 
thod of infinite Series. SomeY ears after the Method of Series 
was invented, Mr. Leibnitz invented a Vropofition for tran{- 
muting curvilinear Figures into other curvilinear Figures of 
equal Areas, in order to {quare them by converging Series: 
but the Methods of {quaring thofe other Figures by fuch Series 
were not his. By the help of the new Amalyfs Mr. Newton 
found out moft of the Propofitions in his Principia Phélofophias 
but becaufe the Ancients for making things certain admitted 
nothing into Geometry before it was demonftrated {yntheti- 
cally, he demonftrated the Propofitions fynthetically, that 
the Syfteme of the Heavensmighit be founded upon good Geo- 
metry. And this makes it now difficult for unskilful Mento 
{ee the Analyfis by which thofe Propofitions were found out. 

It has been reprefented that Mr. Newton, in the Scholium 
at the End of his Book of Quadratures, has put the third, 
fourth, and fifth Terms of a converging Series re{pectively 
equal co the fecond, third, and fourth Differences of the firft 
Term, and therefore did not then underftand the Method of 
fecond, third, and fourth Differences. But in the firft Pro- 
pofition of that Book he fhewed how to find the firft, fecond, 
third and following Fluxions iz infinitum ; and therefore when 
he wrote that Book, which was before the Year 1676, he 


did underftand the Method of all the Fluxions, and by con- 
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fequenice of all the Differences. And if hedid not under- 
ftand ic when he added thatScholium tothe End of the Book, 
which was in the Year 1704, it muft have been becaufe he 
had. then forgot it. And fo the Queftion is only whether 
he had forgot the Method of fecond and third Differences 
before the Year 1704. 

In the Tenth Propofition of the fecond Book of his Princi~ 
pia Philofophia, in defcribing fome of the Ufes of the Terms 
of a converging Series for.{olving of Problemes, he tells us 

that if the firft Term of the Series re 

prefents the Ordinate BC of any Curve 
Line ACG, and CBD be a Paralle- 
YX jogram infinitely narrow, whofe Side 
D7 cuts the Curve in G and its Tan- 
gent C F in F, the fecond Term of the 
Series will reprefent the Line 7F, and 
“ the third Term the Line FG. Nowthe 
Line FG is but half the {econd Difference of the Ordinate : 
and therefore Mr. Newton when he wrote his Principia, put 
the third Term of the Series equal to half of the fecond Diffe- 
rence of the firft Term, and by confequence had.notthen for- 
gotten the Method of fecond Differences. 

In writing that Book, he had frequent occafionto confider 
the Increafe or Decreafe of the Velocities with which Quanti- 
ties are generated, and argues right about it. That Increafe 
or Decreafe isthe fecond Fluxion of the Quantity, and there- 
fore he had not then forgotten the Method of fecond Flu-- 
xions. 

In the Year 1692, Mr. Newton, at the Requeft of Dr.Wallis, 
fent to him a Copy of the firft Propofition of the Book of 
Quadratures, with Examples thereof in firft, econd and third 
Fluxions: as you may {ee in the fecond Volume of the Do- 
tor’s Works, pag. 391, 392,393 and 396. And therefore he 
had not then forgotten the Method of fecond Fluxions. N 
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Nor is it likely, that in the Year 1704: when he added the: 
aforefaid Scholium to the End of the Book of Quadratures, 
be had forgotten not only the firft Propofition of that Book, 
but alfo the laft Propofition- upon which that Scholium was 
written. If che Word Eat], which in that Scholium may have 

been accidentally omitred between the Words [erit] and [¢jus,] 
be reftor’d, that Scholium willagree with the two Propofitions. 
and with thereft ofhisWritings,and the Objection will vanifh. 

- Thus much concerning the Nature and Hiftory of thefe 
Methods, it will not be amifs to make fome Obfervations. 
thereupon. 

In the: Commercinm Epiftolicum, mention is made of three 
Tras written by Mr. Leibnitz, after a Copy of Mr. Newton's 
Principia Philofophie had been {ent to Hannover for him; and 
after he had feen an Account of ‘chat Book: publifhed ia the 
Adta Eruditerum for January and February 1689, And. in 
thofe Tras the principal Prapofitions.of that. Book are 
compofed.in anew manner; and claimed by Mr. Leibnitz as 
if he had found them himfelfbefore the publifhing: of the 
{aid Book. But Mr. Ledéaitz cannot be a Witnels in his 
own Caule. It lies upon’ him either to prove that he found 
them before Mr. Newton, or to quit his claim. 

In the laft of thofe three Tracts, the 20th Propofition 
(which is the chief of Mr. Newton's Propofitions) is made a 
Corollary of the 19#4Propofition, and the 1924°Propofition 
has an erroneous Demonftration adapted to it. It.lies upon 
him either to fatisfy the World that the Demontftration is nor 
erroneous, or to acknowledge-that he did not find that-and 
the 20th Propofition thereby, but tried to adapt a-Demon- 
(tration to Mr. Newton's Propofition.to make it hisown. For 
he reprefents in his 20th Propofition that he knew nor how 
Mr. Newton came by it, and by confequence that he found 
it himfelf without the Affiftance of Mr. Newton, 

By the Errors in the 1544 and 1 9th Propofition of the third. 
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thele three Tracts, he did not well underftand the Ways of 
working in fecond Differences. And this is further manifett 
by the tots, 11th, and 12th Propofitions of this thied TraQ. 
For thefe he lays down as the Foundation of his infinitefi- 
ma! Analyfis in arguing about centrifugal Forces, and pro- 
pofes the firft of them with relation to the Center of Cur- 
vity of the Orb, but ufes this Propofition in the two next, 
with Relation to the Center of Circulation. And by con- 
founding thefe two Centers with one another in the funda- 
mental Propofitions upon which. he grounds this Calculus, 
he erred in the Superftructure, and for want of Skill in {ea 
cond and third Differences,.was not able to extricate. him- 
felf from the Errors. And this is further confirmed by the 
fixth Article of the fecond Tra@. For that Article is erronc- 
ous, and the Error arifes from his not knowing how to ars 
gue well about fecond and. third Differences. When there 
fore he wrote thofe Tracts he was but a Learner, and this 
he oughit in candour to acknowledge. 

It feems therefore that as he learnt the Differential Me- 
thod by means of Mr. Newton's aforcfaid three Letters come 
pared with Dr. Barrow’s Method of Tangents; {o’Ten Years- 
after, whien Mr. Newton’s Principia Philofophie came abroad, 
he improved his Knowledge ia thefe Matters, by trying to: 
extend this Method to the Principal Propofitions in that 
Book, and by this means compofed the faid three Tracts. 
For the Propofitions contained in chem (Errors and Trifles 
excepted) are Mr. Newton’s (or eafy Corollaries from them) 
being publifhed by him: in other Forms of Words before: 
And yet Mr. Leééni'z publifhed them as invented by himfelf 
long before they were publifhed by Mr. Newton. For in the 
End of the firft Trad, he reprefents that he invented them 
all before Mr. Newton's Irinczpia Philofophie came abroad, 
and fome of them before he left Paris, that is-before Odfo~ 
ber1676. And the {econd Tract he concludes with thefe 
Words: Multa ex his deduci pofent praxi accommodata, fed no- 
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bis nune fundamenta Geometrica jeciffe {uffecerit, in quibus maxi» 
ma confiftebat diftcultas. Et fortaffis attente confideramti vias 
quafdam novas fatis antea impeditas aperuiffe videbimur. Omnia 
autem refpondent noftre Analyfi Inftnitorum, hoc eff calculo Sum- 
imarum & Differentiarum(cujus elementaquedam in his Adtis de- 
dimus) communibus quoad licuit verbis hic expre{fo. He pretends 
here that the Fundamenta Geometrica.in quibus maxima confife- 
bat diffcultas were firft laid by himfelfin this very Tra, and 
that he himfelf had in this very Tract opened vias quafdam 
novas fatis antea impeditas. And yet Mr. Newton's Principia 
Philofophie came abroad almoft two Years before, and gave 
occafion to the Writing of this Tract, and was written com- 
munibas quoad licuit verbis, and contains all thefe Principles 
and all thefe new Ways. And Mr. Lezbuitz, when he pu- 
blithed that Tra, knew all this, and therefore ought then 
to have acknowledged that Mr. Newton was the firft who laid 
the Fundamenta Geometrica in quibus maxima confiftebat Diffcul- 
tas,and opened the vias novas fatis antea impeditas. In his 
Anfwer to Mr. Fatio he acknowledged all this, faying Quam 

methodum] ate Dominum Newtonum ¢ me aullus quod 
ciam Geometra habuit 3uti ante hunc maximi nominis Geometram, 
NEMO SPECIMINE PUBLICE D-4TO fe ha. 
bere PROBAVIT, Andwhat he then acknowledged he 
ought in Candour and Honour to acknowledge ftill upon all 
Occafions. 

Mr. Lettaits in his Letter of May 28.1697, wrote thus to 
Dr. Wallis. Methodum Fluxionum profundiffimi Newtoni cogna- 
tam effe methodo mee differentiali non tantum animadverti pots 
quam opus ejus [Principiorum {cilicet] @ ‘unm prodiit ; fed etin 
am profeljus fum in Adtis Eruditorum, cy alias queque monui, 
Id enim candori meo convenire judicavi, non minus quam ipfius 
merito. Itaque communi nomine defignare foleo Analyfeos infini- 
tefimalis ; qua latins quam Tetragoniftica patet. Interim quem- 
Admodum ey Vietxa ¢ Cartefiana methodus Analyfeos fpeciofic 
nomine venit ; difcrimina tam-n nonnulla fuperfunt : ita fortalfe 
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cry Newtoniana c Mea differunt in nonnullis. Tere alfo 
Me. Leibnite allows that when Mr Newton’s Principles of 
Philofophy came abroad, he underftood thereby the Affinity 
that there was between the Methods, and therefore called 
them both by the common Name of the infinicetimal Method, 
and thought himfelf bound in candour ro acknowledge this 
Affinicy : and there is ftill the fame Obligation upon him in 
point of Candour. And befides this Acknowled ment, he 
here gives the Preference to Mr. Newtoz’s Method in Anti- 
quity. For he reprefents that as the vulgar Analyfis in Spe- 
cies wasinvented by Viera, and augmented by Cartes, which 
made fome Differences between their Methods: fo 
Mr. Newton’s Method and his own might differ in fome 
things. And then he goes on to enumerate the Differences 
by which he had improved Mr. Nemton’s Method as we men- 
tioned above. And this Subordination of his Method 
ro Mr. Newton's, which he then acknowledged to Dr. Wallis, 
he ought flill to acknowledge. 

In enumerating the Differences or Improvements which 
hehad addedto Mr, Newrton’s Method; he names in the {e- 
cond Place Differential Equations : but the Letters which 
pafled between them in the Year 1676, do fhow that 
Mr. Newton had fuch Equations at thattime, and Mr. Leib- 
nitz had them not. He names in the third Place Exponen- 
tial Equations: bur thefe Equations are owing to his Cor- 
refpondence with the Eaglifb. Dr. Wailis, in the Interpola- 
tion of Series, confidered Fract and Negative Indices of 
Dignities. Mr. Newto# introduced into his Analytical 
Computations, the Fract, Surd, Negative and Indefinitive 
Indices of Dignities ; and in his Letter of October 24. 1676, 
reprefented to Mr. Leibnitz that his Method extended tothe 
Refolution of affected Equations involving Dignities whofe 
Indices were Fract or Surd. Mr. Lefbnitz in his Anfwer da- 
ted Fane 21.1677, mutually defired Mr. Newton to tell him 
what he thought of the Refolution of Equations invo ving 
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Dignities whofe Indices were undetermined, fuch as were 
thefe x¥ + y* = xy, x+y =xty And thefe Equations 
he now:callsExponential, and reprefents to the World that 
he was the firft Inventor thereof, and magnifies the Inventi- 
onas agreat Difcovery. But he has not yet made a publick 
Acknowledgment of the Light which Mr. Newton gave him 
intoit, nor produced any one Inftance-of the ufe that he has 
been able co make of it where the Indices of Dignities are 
Fluents. And fince he has not yet rejected ic with his ufual 
Impatience for want of fuch an Inftance, we have reafon 
to expect thar he will at length explain irs Ufefulne!S to the 
Worid, 

Mr. Newton in his Letter of Ocfober 24. 1676 wrote that 
he had two Methods of refolving the Inverfe Problems of 
Tangents. and fuch like difficule ones ; one of which con- 
fifted in affuming a Series for any unknown Quantity from which 
all the reft might conveniently be deduced, and in collating the 
homologous Terms of the refulting Equation, for determining the 
Terms of the affemed Series. Mr. Leibnitz many Years after 
publifhed this Method as his own, claiming to himfelf the 
firft Invention thereof. It remains that he either renounce 
his Claim publickly, or prove that he invented it before 
Mr. Newton wrote his faid Letrer. 

Ic lies upon him alfo to make a publick Acknowledgment 
of his Receipt of Mr. Oldenburgh’s Letter of April 15.1675, 
wherein feveral converging Series for fquaring of Curves, 
and particularly that of Mr. James Gregory for finding the 
Arc by the given Tangent, and thereby {quaring the Circle, 
werecommunicated tohim. He acknowledged it privately 
in his Letterto Mr. Oldenbare dated May 10.1675 fill extant 
in his own Hand: writing, and by Mr OldenZarg left entred in 
the Letter-Book of the Royal-Society. But he has not yer 
acknowledged it pablickly, as he ought to havedone when 
he pubiihed that Series.as his own. 
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Te lies upon him alfo to make a publick Acknowledgment 
of his having received the Extracts of Mr. James Gregory's 
setters, which, at his own Requeft, were fent ro him at 
Paris. in Fune 1676 by Mr. Oldenturgh co perufe: amongtt 
which was Mr. Fumes Gregory's Letter of Feb. 15.1671 ,con- 
corning that Series, and Mr. Newton's Letter of Decemeber 
10. 1672 concerning the Method of Fluxions. 

And whereas in his Letter of Decem, 28.1675. he wrote 
to Mr. Oldenburch, that he had communicated that Series 
above two Years before to his Friends at Paris, and had 
written to him fometimes about ic5 and in his: Letter of 
May 12.1676 faid to Mr. Oldenburg that he had written co 
him about that Series fome Years before ; and in his Letter 
to Mr. Oldenburgh dated Aug. 27.1676, that he had commu- 
nicated that Series to his Friends above three Years before; 
that is, upon his firft coming from London to Paris : He is 
defired totell us how it came to pafs, that when he received 
Mr. Oldenburgh’s Letter of Apr. 15.1675 he did not know 
that Series to be his own. ; 

In his Letters of Fuly 15- and Odfob. 26.1674, he tells 
us of but one Series for the circumference of a Circle, and 
faith that the Method which gave him this Series, gave him 
alfo a Series for any Are whofe Sine was given, tho’ the 
Proportion of the Arc to the whole Circumference be not 
known. This Method therefore, by the given Sine of 30 

rees, gave him a Series for the whole Circumference. 
If he had alfo a Series for the whole Circumference. dedu- 
ced from the Tangent of 45 Degrees, heis defired roreil the 
World what Method he had in thofe Days, which could: 
give him both thofe Series. For the Method by the Tranf- 
mutation of Figures will nor doit. He is defired alfo to rell 
us why in his faid Letters he did not mention more Quadra- 
tures of the Circle than-one. 

And if in the Year 1674 he had the Demonftration of a 
Series for finding any Arc whofe Sine is given, he is defired 
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to tell the World what it was ; and why in his Letter of May 
12.1676 he defired Mr. Gldenburgh to procure from 
Mr. Collins the Demonftration of Mr. Newton's Series for 
doing the fame thing ; and wherein his own Series differed 
from Mr. Newton's. For upon all thefe Confiderations there 
is a Sufpicion that Mr. Newten’s Series for finding the Arc 
whofe Sine is given, wascommunicated to him in England; 
and that in the Year 1673 he began to communicate it as his 
own to {ome of his Friends at Paris, and the next Year wrote 
of it as his own in his Letters to Mr. Oldenburgh, in order to 
get the Demonftration or Method of finding fuch Series, 
But the Year following, when Mr. Oldenbargh {ent him this 
Series and the Series of Mr. Gregory and. Six. other Series, 
he dropt his Pretence to this Series for want of a Demonttra- 
tion, and took time to confider the Series fent him, and to 
compare them with his own, as if his Series were others 
different from thofe fent him. And when he had found a 
Demontftration of Gregory's Series by a Tran{mutation of Fi- 
gures, he began to communicate ic as his own to his Friends 
at Paris, as he reprefents in the 4éfa Eruditorum for April 
169%. pag. 178, fayings Fam Anno 1675 compofttum habebam 
opafculam Quadrature Arithmetica ab Amicis ab illo tempore 
detfam, &c. Butthe Letter by which he had received: this 
Series from Mr. Oldenburgh he concealed from his Friends, 
and pretended to Mr: Oldenburgh that he had this Series a 
Year or two.before che Receipt of that Letter. And the 
next Year, upon receiving two of Mr. Newton’sSeries again 
by one George Mohr, he wrote to Mr. Oldenburgh in fach a 
manner as if he had never {een them before, and upon Pre~ 
tence of their Novelty, defired Mr. Oldenburgh to procure 
from Mz. Collins. Mr. Newton's Method of finding them. If 
Mr. Leibnitz thinks fit to obviate this Sufpicion, he is inthe 
firft Place to prove that he had Mr. Gregory’s Series before he 
received it from Mr. O/denburgh.. ; 
t 
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Ie lies upon him alfo to tell the World what was the Me- 
thod by which the feveral Series of Regreffion for the Circle 
and Hyperbola, fent to him by Mr. Newton Fune 13. 1676, 
and claimed as his own by his Letter of Augu/? 27. following, 
were found by him before he received them from Mr. Newton. 

And whereas Mr. Newton fent him, at his own Requeft, a 
Method of Regreffion, which upon the firft reading he 
did not know to be his own, nor underftood it; but fo foon 
as he underftood it he claimed as his own, by pretending 
that he had found it long before, and had forgot it, as he 
perceived by his old Papers: it lies upon him, in point of 
Candor and Juftice, cither to prove that he was the firft 
Inventor of this‘Method, or to renounce his Claim to it for 
preventing future Difputes. 

Mr. Leibuitz in his Letter to Mr. Oldenburgh dated Feb. 3. 
167; claimed a Right toa certain Property of a Series of 
Numbers Natural, Triangular, Pyramidal, Triangulo- 
Triangular, dc. and to make it his own, reprefented that 
he wondred that Monfieur Pafca/, in his Book entituled 
Triangulum Arithmeticum, fhould omit it. That Book was pu- 
blifhed in the Year 1665, and contains this Property of the 
Series ; and Mr. Letbnitz has not yet done him the Juftice to 
acknowledge that he did not omit it. It lies upon him there- 
fore in Candor and Juftice, to renounce his Claim to this 
Property, and acknowledge Mr. Pafchal the firft Inventor. 

He is alfo to renounce all Right to the Differential Method 
of Mouton as fecond Inventor: for fecond Inventors have 
noRight. The fole Right is in the ficft Inventor until ano- 
ther finds out the fame thing apart. In which cafe to take 
away the Right of the firft Inventor, and divide it between 
himand that other, would be an A@ of Injuftice. 

In his Letter to Dr. Sloane dated Decem.29.1711. he has 
told us that his Friends know how he came by the Differen- 
tial Method. It lies upon him, in point of Candor, openly 
and plainly, and without further Hefitation, to {atisfy the 
World how he came by it. Mm 2 Ip 
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Tn the fame Letter he has told us that he had this Method 
above Nine Years before he publifhed it, and ic follows from 
thence that he had it inthe Year 1675 or before. And yer 
its certain that he had ic not when he wrore his Letter ro 
Mr. Oldenburgh dated 4ag.27.1676, wherein he affirmed 
that Problems of the Inverfe Method of Tangents.and ma- 
ny othérs, could not be reduced’ to infinite Series, nor to 
Equations or Quadratures. It lies upon him therefore, in. 
point of Candor, to tel! us what he means by pretending to 
have found the Methad before hehad found it. 

We have fhewed that Mr. Lesbnitz.in the End of the Year 
1676, in returning home from France through England and 
FloHand, was meditating how to improve*the Method of 
Slufius for Tangents, and extend ic to all forts of Problems; 
and for this end propofed the making of a general Table 
of Tangents; and therefore had nat yet found out ‘the true 
¥mprovement. But about half a Year after, .when he was 
newly -fallen upon the true Improvement, he wrote back 5 
Glari{s. Slufii Methodum Tangentium nondum effe abfolutam Cele« 
berrime Newtono affentior. Et jam A MULTO TEM. 
PORE rem Tangentium generalius tractavi, foilicet per diffe 
ventias Ordinatarum. Which is.as.much as to fay. that he.had. 
this Improvement long before thofe Days. It lies upon him, 
in point of Candor, to make us underftand that he preten- 
ded to this Antiquity of his Invention with fomé other De- 
fign than to rival and fupplant Mr, Newton, and tomake us 
believe that hehad- the Differential Method before Mr. New- 
ton explained.icto-him by his Letters of Fume 13.and Odfod. 
24.1676, and before Mr. Oldenburgh {ent him a Copy of 
Mr. Newton’s Letter of Decem 10.1672 concerning it. 

The Editors. of the Aé¢ Eruditorum in Fune 1696, in gi- 
viag-an Account of the two firft Volumes of the. Mathema- 
tidal Works of Dr. Wallis, wrote thus, in the Style of 
Mr. Leibnitz:. Caterum ipfe Newtonus, non minus Candore 
guam praclaris in rem Mathematicam meritis infignis, publice & 
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privitim agnovit Leibnictium, tum cum (interveniente celeberri- 
mo Viro Henrico Oldenburgo Bremenfi, Societatis Regie An- 
glicanze tune Secretario) inter ipfos (ejufdem jam tum Societatis 
Socios) Commercium intercederet, id cft jam fere ante annos vi- 
ginti Ge amplins, Calculum Juum differentialem, Serie{que infini- 
14s, protis quoque Methodos gener ales habuiffe ; quod Wallifius 
ia Prefatione Operum, falta inter eos communicationis mentio- 
nem faciens, préteriit, quoniars de eo fortaffe non fatis ipfi con- 
flabat. Caterum Differzntiarum confideratio Leibnitiana, cajus- 
mentionens facit W allifius (ne quis (cilicet, ut ipfe ait, cauferctur 
de Calcul Differential nihil ab ipfo dtitum fuilfe) meditationes 
apernit, que alinnde non eque nafcecantur, exc By the Words 
here cited out of the Preface to the two firft Volames of 
Dr. Walliss Works, it appears char Mr. Lesbnitz had 
feen that Part ofthe Preface, where Mr. Newton is faid 
to have explained to him (in the Year 1676) the Method of 
Flixions found by him Ten Years before or above. 
Mr. Newton never allowed that Mr: Leibsitz had the! Dif- 
ferential Method before the Year1677. And Mr. Leibaitz 
himfelf inthe Acta Eruditorum for April 1691. pag. £78. ace 
knowledged. that he found it after he returned home from. 
Paris to enter upon Bufinefs, that is, after the Year 1676. 
And as for his pretended general Metliod of infinite Series, 
it is fo far from being general, that it is of little or no ufe. 
1 do not know that any other'Ufe hath been made of it, than 
to colour over the Pretence of Mr. Lzibaitz to the Series of 
Mr. Gregory for {quaring the Circle. 

Mr. Leibnitz, in his Anfwer to Me. Fatio printed. in the 
Aéta Evuditorum for the Year 1700. pag. 203. wrote thus. 
Ipfe [Newtonus] {cit unus omninm optime, fatifque indicavit pu- 
blice cum {ua Mathematica Naturz Principia publicaree, Anno 
1887, nova quedam inventa Geometrica, qua ipft communia meo 
cam furre, NEUTRUM LUCI AB ALTFERO 
ACCEPT, fed meditationiius quemque [ais debere, ea 
me. decennio ante [i.e anno 1677) expoftta fuiffe In the. 
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Beok of Principles here referred unto, Mr. Newton did nor 
acknowledge that Mr. Leibaitz found this Method without 
receiving Light into it from Mr. Newton's Letters above-men- 
tioned 3 and Dr. Wallis had lately told him the contrary 
without being then confuted or contradicted. And if 
Mr. Leibnitz had found the Method without the Affiftance 
of Mr. Newton, yet fecond Inventors have no Right. 

Mr. Eeibnitz in his aforefaid Anfwer to Mr. Fatio, wrote 
further: Certe cum elementa Calculi mea edidi anno 1684, ne 
conftabat quidem mihi alind de inventis ejus ({c- Newtoni] in 
hoc genere, quam quod ipfe olim fignificaverat in literis, poffe fe 
Tangentes invenire non fublatis irrationalibus, quod Hugenius 
quoque fe polfe mihi fignificavit poftea, etft caterorum ejus Calculi 
adbuc expers. Sed majora multo confecutum Newtonum, vife 
demum libro Principiorum ejus, fatis intellexi: ere he again 
acknowledged that the Book of Principles gave him great 
Light into Mr. Newton's Method: and. yet he now denies 
that this Book contains any thing of that Method in ic. 
Here he pretended that before chat Book came abroad he 
knew nothing more of Mr. Newton's Inventions of this kind, 
than that he hada certain Method of Tangents. and that by 
that Book he received the firft Light into Mr. Newton's Me. 
thod of Fluxions: but in his Letter of Fume 21.1677 he 
acknowledged that Mr. Newton’s Method extended alfo to 
Quadratures of curvilinear Figures, and was like his own. 
His Words are; Arbitror que celare veluit Newtonus de Zane 
gentibus ducendis ab his non abludere. Quod addit, ex hoe eo 
dem fundamento Quadraturas quoque reddi faciliores me in fen- 
tentia hac confirmat ; nimirum femper figure ille funt quadrabi- 
les qua (unt ad equationem differentialem. 

Mr. Newton had in his three Letters above-mentioned 
(copies of which Mr. Leibnitz had received from Mr. Olden- 
bergh) reprefented his Method fo general, as by the Help of 
Equations, finite and infinite, to determin Alaxima and Mi- 
wima, Tangents, Areas, folid Contents, Centers of Gravity, 
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Lengths and Curvities of curve Lines and curvilinear Figures, 
and this without taking away Radicals, and to extend to 
the like Problems in Curves ulually called Mechanical, 
and to inverfe Problems of Tangents and others more diffi- 
cult, and co almoft all Problems, except perhaps fome Nu- 
meral ones like thofe of Dicphantus. And Mr. Leibsitz in 
his Letter of Aug. 27 1676, reprefented that he could not 
believe chat Mr. Newton’s Method was fo general. 
Mr. Newton in the Firft of his three Letters fer down his 
Method of Tangents deduced from this general Method, 
and illufirated it with an Example, and {aid that, this Me- 
thod-of Tangents was but a Branch or Corollary of his Ge- 
neral Method, and that he rook the Method of Tangents of 
Slufias to be of the fame kind : and thereupon Mr. Lesbnitz, 
in his Return from Paris through Exgland and Holland into 
Germany, was confidering How to improve the Method of 
Tangents of Slain, and extend it to all forts of Problems, 
as we fhewed above out of his Letters. And in his third 
Letter Mr. Newton illuftrated his Method with Theorems 
for Quadratures and Examples thereof. And when he had 
made {fo largé an Explanation of his Method, that Mr. Leibe 
nitz had got Light into it, and had in his Letter of Fune 21. 
1677 explained how the Method which.he was fallen into 
an{wered to the Defcription which Mr. Newton had given of 
his Method, in-drawing of Tangents giving che Method.of 
Slufius, proceeding without taking away Fractions and Surds, 
and facilitating Quadratures ; for him to tell the Germans that 
in the Year 1684, when. he firft publifhed his Differential 
Method, he knew nothing more of Mr. Newton's ‘nvention, 
than that he had acertaia Method of Tangents, is.very extra- 
ordinary and wants an Explanation: 

At that time he explained nothing more concerning his 
own Method, than how to draw Tangents and determin 
Maxima and Minima without taking away Fractions or Surds. 
He certainly knew that Mr. Newton's Method would do all 
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this, and therefore ought in Candor to have acknowledged 
it. After he had thus far explained his own Method, he 
added that what he had there laid down were the Princi- 
ples of a much fublimer Geometry, reaching to the moft 
difficule and valuable Problems, which were {carce to be re- 
folved without the Differential Calculus, 4U7 S7MILI, 
or another like it. What he meant by the Words 4U7 
SIMILTI was impoflible for the Germans to underfland 
without an Interpreter. He.ought to havedore Mr. Newton 
juftice in plain intelligible Language,. and told the Germans 
whofe was the Methedus ST MI LIS, and of what. Extent 
and Antiquity it. was, according to. the Notices he had recei- 
ved from England ; and to have acknowledged that his own 
Method was not .fo ancient. This would have prevented 
Difputes, and nothing lefS than this could fully deferve the 
Name.of Candorand Juftice. But afterwards, in his An- 
fwer to Mr. Fatio, to.tell the Germans that in the Year 1684, 
when. he firft publifhed the Elements of his Calculus, ‘he 
knew nothing of £ Methodus.STMILIS, nothing of 
any. other Method than for drawing Tangents, was very 
ftrange and wantian Explanation. 
It lies upon him alfo to fatisty the World why, in his An- 
wer .to Dr. Wallis and Mr. Fatio, who had publithed that 
Mr. Newton was the oldeft Inventor of that Method by many 
Years, he did.not putin.his Claim of being the oldeft Inven- 
tor thereof, but flaid till the old Mathematicians were dead, 
and then complained of the new Mathematicians as Novices ; 
attacked Mr: Newton himfelf, and declined co contend with 
any Vody elfe, notwithftanding that Mr. Nerton in his Let- 
ter of Ocfob. 24.1676 had told him, that for the ke of Qui- 
et, he had Five Years before that time laid afide his. Defign 
of publifhing what he had then written on this Subjedt, and 
has ever fince induftrioufly avoided all Difpures about Phi- 
Jofophical and Mathematical Subje@s, and. all Correfpon- 
denee by Letters: about thofe Matters, as.tending to Dif- 
putes. - 
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putes; and for the fame Reafon has forborn to complain of 
Mc. Leibnitz, untill it was fhewed him that he flood accufed 
of Plagiary in the Ac?a Lipfie, and that what Mr Xeill had 
publilhed was only in hisDefence from theGuilt of thatCrime. 
It has been faid the Royal-Society gave judgment 
againt Mr. Leibxitz without hearing both Parties. But this 
i3 a Miflake. They have not yet given judgment in the 
Matter. Mr. Lesbuitz indeed defired the Royal-Society to 
condemn Mr. Sei/i without hearing both Parties ; and by 
the fame fort of Juftice they might have condemned 
Mr. Leiinitz without hearing both Parties; for they have 
an equal Authority over them both, And when Mz. Leib- 
site declined to make good his Charge againft Mr. Xeill, 
the Royal-Society might in juftice have cenfured him for 
not makingit good. But they only appointed a Commir- 
tee to fearch out and examin {uch‘old Letters and Papers as 
were {till extant about thefe Matters, and report their Opi- 
nion how the Matter ftood according to thofe Letters and 
Papers. They were not appointed to examin Mr. Leibnitz 
or Mr. Xeil/, but only to report what they found in the an- 
cient Letters and Papers: and he that compares their Re- 
port therewith will find ic jut. The Committee was nu- 
merous and skilful and eompofed of Gentlemen of f{everal 
Nations, and the Seciety are-fatisfied in their Fidelity in ex- 
amining the Hands and other Circumftances, and in printing 
what they found in the ancient Letters and Papers fo exa- 
mined, without adding, omitting or altering any thing in 
favour of esther Party. And the Letters and Papers are by 
order of the Royal-Sociery preferved, tharthey may be con- 
fulted.and compared with the Commercinm Epiftolicum, when- 
ever it fall be defired by Perfons of Note. And in the 
mean time I take the Liberty to acquaint him, that by tax- 
ing the Royal-Society with Injuftice in giving Sentencé 
againft him without hearing both Parties, he has tranfgrefled 
one of their Statutes which. makes it Expulfion to defame 
them. Noa The 


( 222 ) 


The Philofophy which Mr. Newton in his Principles and 
Optiques has purfued is Experimental ; and it is not the Bu- 
finefs of Experimental Philofophy to teach the Caufes of 
things any further than they canbe proved by Experiments. 
We are not to fill this Philofophy with Opinions which 
cannot be proved by Phenomena. [in this Philofophy Hy- 
pothefes have no place, unlefs as Conje@tures or Quefticns 
propofed to be examined by Experiments. For this Reafon 
Mr Newton in his Optiques diftinguifhed thole things 
which were made certain by Experimen’s from thofe things 
which remained uncertain, and which he therefore propofed 
in the End of his Optiques in the Form of Queries. For 
this Reafon, inthe Preface to his Privciples, when lie had 
mention’d the Motions of the Planets, Comets, Moon and 
Sea as deduced inthis Book from Gravity, he added - U1i- 
nam catera Nature Phenomena ex Principiis Mechanicis eodem 
areumentand) genere derivare liceret.. Nain. malta me movent 
ut nonnibil {nufpiser ea omnia ex viribus quibufdam pendere polfe, 
quibus corporum particule per canfas nondum cognitas.vel in fe 
mutyoimpelluntur cy fecundum figuras regulares coharent, vel a) 
invicem fugantur c& recedint : quibus virilus ignotis Philofephi 
hactenus Naturam fraftra tentarant. And inthe End of this 
Book in the fecond Edition, he faid that for want of a fuffi- 
cient Number of Experiments, he forbore:to deferibe the 
Laws of the AGtions of the Spirit or Agent by which this 
Attraction-is performed: And for the fame Reafon he is 
filent about the Caufe of Gravity, ‘there occurring no Ex- 
periments or Phenomena by which he might prove what 
was the Caufe thereof, And this. he hath abundantly de- 
clared in his Principles, near the Beginning thereof, in thefe 
Words; Virium caufas c fedes thyficas jam non expendo. 
And a little after: Voces Attractions, Intpulfus, vel Propenfio» 
nis cujufcunqne in ccutruin indifferenter cy pro fé mutuo promi{- 
cue ufurpo, has Vires non Phyfice fed Methematice tantum confide- 
vando. Unde caveat Leétor ne per hnjufmodi voces cogitet me 
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Speciemvel modum attionis, caufamve aut rationem phyficam alicubi deft» 
nire, vel Centris (que funt pun&a Mathematica) vires vere & phyficd 
Beiduere, fi forte aut Centra trahere aut vires Centrorum effe dixero. And 
in the End of his. Opticks ; Qua caufa efficiente be attradtiones [{c. 
gravicas, vifque magnetica & electrica] peragantur, bic non inquire. 
Quam ego Attrattionem appello, fieri [ane poteft ut ea efficiatur impulfu 
wel al-o alique modo ncb:s incognito. Hanc vocem Atirattivnis ita bic ae- 
cipi velim ut in univerfum folummodo vim aliquam fiznificare intelliga- 
tur qua corpora ad fe mutua tendant, cuicungue demum caufce attribuenda 
fit illa vis. Nam ex Phaenomenis Natura illud nos prius edoctos oportet. 
queram corpora feinvicem attrabant, Ce quanim fint leges G»proprietates 
iftius attractionis, quam in id inquirere par fit quanam efficiente canfa pe- 
ragatur attradis. And a little after he mentions the fame Atrra~ 
étions as Forces which by Phenomena appear to have a Being in 
Nature, tho’ their Caufes be not yet known; and diftinguifties- 
them from occult Qualitics which are fuppofed to flow from the 
{pecifick Forms of things. And in the Scholium at the End of 
his Principles, after he had mentioned the Properties of Gravity, 
he added : Rationem vero harum Gravitatis proprietatum ex Phaenome- 
nis nondum potui deducere, &» Hypothefes non fingo. Quicquid enim ex 
Phenomenis non deducitur Hypothefis vocanda eft ; &* Hypothefes feu Mé- 
taphyficee few Phyfica, feu Qualitatum occultarum, feu Mechanica, in Pbi- 
lofophia experimentali locum non babent. fatis eff quod Gravitas 
revera exiftat & agat fecundum leges a2 nobis expofitas, & ad Corporum 
celeftium > Maris noftri motus omnes fuffciat. And after all this, one 
would wonder that Mr. Newton fhould be reflected upon for not 
explaining the Caufes of Gravity and other Attractions by Hy- 
porheles ; as if ic were.a Crime ro content himfelf with Certain- 
ties and ler Uncertainties alone. And yet the Editors of the 
AGe Eruditorum, (a) have told the World that Mr. Neawton denies 
that the caufe of Gravity is Mechanical, and that if the Spirit or 
Agent by which Eleétrical Attraction is performed, be not tlre 
Ether or fabtile Matter of Cartes, it is lefs valuable than anHypothe- 
tis, and perhaps may be the Hylarchic Principle of Dr.Henry Moor : 
and Mr. Leibnitz.(b) hath accufed him of making Gravity a: 
nataral or.effential Property of Bodies, and’an occult Quality 
and Miracle. And by this. fore of Railery they are perfwae 
ding the Germans that Mr. Newton wants Judgment, and was not 
abic to invent the Infinirefimal Method, 
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Te mutt be allowed chat thefe two Gentlemen differ very much 
inPhilofophy. The one proceeds upon the Evidence arifing from 
Experiments and Phenomena, and {tops where fuch Evidence is 
wanting ; the other is taken up with Hypothefes, and propounds 
them, not to be examined by Experiments, but to be believed 
withouc Examination. The one for want of Experiments to decide 
the Queftion, doth not affirm whether the Caufe of Gravity be 
Mechanical or not Mechanical: the other that it is a perpetual 
Miracle if it be not Mechanical. The one “by way of Enquiry) 
attributes ic to the Power of the Creator that the leaft Particles of 
Matter are hard : the other attributes the Hardnefs of Matter to 
confpiring Motions, and calls ita perpetual Miracle ifthe Caufe 
of this Hardnefs be other.than:Mechanical. The one doth not 
affirm that animal Motion in Man is purely mechanical: the other 
teaches that itis purely mechanical, the Soul or Mind (according 
to the Hypothefis of an Harmonia Preftabilita) never acting upon 
the Body foas to alter or influence its Motions. The one teaches 
that God (the God in whom we live and move and have our Be« 
ing) is Omniprefent ; but not as a Soulcf the World: the other 
that he is not the Soulof the World, but INTELLIGENTIA 
SUPRAMUNDANA, an Intelligence above the Bounds of 
the World ; whence it feems to follow that he cannot do any 
thing within the Bounds of the World, unlefs by an incredible 
Miracle. The one teaches that Philofophers are to argue from 
Phenomena and Experimentsto the Caufes thereof, and thence to 
the Caufes of thofe Caufes, and fo on till we come co the firft 
Caufe: the other that all the A@ions of the firft Caufe are 
Miracles, and all the Lawsimpreft on Nature by the Will of God 
are perpetual Miracles and occult Qualities, and therefore not 
to be confidered in Philofophy. But muft the conftant and uni- 
verfal Laws of Nature, if derived from the Power of God or 
the Action of a Caufe not yet known to us, be called Miracles 
and occult Qualities, that is to fay, Wonders and Abfurdities? 
Muft all the Arguments fora God taken from the Phenomena of 
Nature be exploded by xew Sard Names? And mutt Experimental 
Philofophy-be exploded as sziraculous and abfurd, becaufe it afferts 
nothing more than can be proved by Experiments, and we can- 
not yet prove by Experiments that all the Phanomena in Nature 
can be folved by meer Mechanical Caufes@ Certainly thefe 
things deferve to be better confidered. 
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I. D. Gothofredi Kirchii Aftronomi ex Obfervatoris 
preftantifimi,ex Societatis Regie Berolinenfis dum 
vixit Socii, De varia apparentia Stelle nove in 
Collo Gygni Narratio: é Mifcellaneis Berolinenfibus 
anno MDCCX editis defumpta. pag. 208. 


las fixas, quoad apparentem earum magnitudinem 
- inceelocontingant, nullatamen inter omnes muta 
bilis apparentix ftellas fixas mirabiliar habita eft,illa quam 
Fabricius Anno 15.96.in collo Ceti primus obfervayit. Licét 
enim primo pro ejufmodi nova Stella habita fuerit que nun- 
quam antea extiterit, & poftquam difparuit non amplius 
effec reditura: nunc tamen experientia {atis comprobavit 
eam conftanter exiftere, & ab(que omni dubio a principio 
mundi in eo loco, quem nunc quoque obtinet, exftitiffe. 
Hoc folummodo in ea mirandum, quod fefe quotannis in 
varia magnitudine {pectandam e.:hibeac, & plerumque cer- 
tis cemporibus nudis oculis plane videri nequeat ; qua de 
caufa etiam a Domino Hevelio Stella Mira vocata eft. 
Aliam huic fimilem ego quoque in coilo Cygni depre- 
hendi, mulcoautem minorem, & quotannis breviori {patio 
temporis confpiciendam. Unde mirum-non eft cam tam- 
diu incognitam manfiffe: Imo pro fingulari felicitate re- 
putandum, quod co ipfo tempore vifibilis fueric, acin fua 
maxima magnitudine apparuerit, quo Bayeras ftellas in 
Cygno confiderabat & delineabat, ubi cam nora » defig- 
navit, & inter conftanter apparentes fixas 5° magnitudinis 
recen(uit. Quemadmodum etiam fupra memoratam in 
collo Ceti, cum hocce Sydus confideraret & delinearer, 
in quarta magnitudine deprehendit & litera o defignavir, 
eam- 


© Uanquam multe varietates mutatione{que inter ftel- 
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eamque pro conftanter apparente Stella fixa habuie. 

Ut mutabilem apparentiam ftellz sy in collo Cyveni de 
prehenderem, occafioncm dedic fella capiti Cygni vicina, 
quam Hevelias, Aftronomus folertiffimus, Anno 1670 & 
71. obfervavit. Cumenim f{pem conciperem fore ut ea- 
dem ftelia nunc iterum fepius efiet apparitura. non fecus 
ac {tella in collo Ceti, quam A/evelie pot primam difpari- 
tionem mox iterum apparuifle conftabat, querebam eam 
1° &6" (01° & 16°) Julii 1686. noibus ferenis, non au- 
tem reperiebam ; fed potius animadvertebam ftellam illam 
5 magnitudinis in colloCygni, a Bayero graca licera » 
fignatam. defiderari. Die vero 9 (#9.) OGobris depre- 
hendi eam nudis oculis diftin@é omnino, Et quia facile 
adducebar ut exiftimarem eandem nudis noftris oculis ite- 
rum difparicuram, delineavi aliquot ipfamcircumftantes 
{tellulas, ope bipedalis magnaque capacitatis Tubi, ut ex 
harumcum illa comparatione magnitudinem cjus, cum de- 
crefceret, expenderem, uti Fig. A. exhibetur. 

Deprehenfum eft quoque, ftellam iftam paulatim decre- 
vifle, donec eam Tubo 8 pedum non potuerim amplius 
affequi, cum tamen aliam illam in collo Ceti, quando nu- 
do oculo non amplius patet, per cubum 4 pedum femper 
dignofcere poffim. 

Ab illo tempore quxrebam quidem ftellam iftam variis 
noctibus fruftra, randem vero tamen eam reperi 6° (16°) 
Aug. 1687. iterum ope oftopedalis Tubi, at vero exiguam 
valde. Indededicindiem crevifle deprehendebacur ; & 
factum eft, ut die 23 Odtob.(2 Novemb.) iterum prima 
vice, nudo oculo, fe fe confpiciendam prebere, valde 
licet adhuc dum exiguam. Die 2 (12°) Nov. opiime crat 
confpicua, etiam poft 26%" Nov. (6. Dec.) ut ut hoc ulti- 
mo die jam iterum in {tatu decrefcendi exifterer. Poftmo- 
dum non nifi per Tubos dignofci potuit, tandemque aded 
exigua evafit, ut iterum Tubo 8 pedum eam deprehendere 
non potuerim, Atque ita animadverfum eft hac vice, ab 

Oo 2x una 


( 228 } 


una difparicione ufque ad alreram, annum unum, menfem 
unum, unamque hebdomadam circiter effluxifle. Sequen- 
tes quoque obfervationes docuerunt hancce ftellam tempus 
fatis con{tans in {ua apparitione fervare, non tamen quavis 
vice ad equalem magnitudinem pervenire. Imo aliquando 
accidit, ut nudo oculo plane invifibilis maneat, dum per 
Tubum eft confpicua, & maximam {uam magnicudinem 
affecuta eft; prouc Anno 1688 in fine, & 1689 in princi- 
pio anni accidic. E contrario,fequente anno 1690, fiella hec 
eo melius videri poterat, & quidem notabiliter major quam 
{ua vicina, quam Bayerss juxta x collocavit extra collum 
Cygni, nullaque litera notavit, quam ego folius memoriz 
juvand2 gratia, Hebraica litera 3 notavi. Et poftquam 
hujus ftelle apparentiam & difparentiam fxpius obfervavi, 
comperi eam valde effe regularem, revolutionemque 404; 
dierum fervare. 

Cum Mifcellanea Berolinenfia, ferius ad ‘nos perlata fint, 
non ante annum ultimo elapfam hance Stellam novam fecundum 
D, Kirchii monitum. con[peximus ; idque juxta Idus Fulii, 
{t. vet cum multo clarior quam vicina A, ac fere equalis media 
in colloCygni (Bayeron) apparutt: fed poft menfem nudis ocu= 
lis inconfpicua facta, tandems etiamTele{copiocvanuit. Fuxta 
periodum qua revolvé dicitur, menfe faltem Augufto currentis 
anni 1715. maximam [uam claritatem adipifci debet : unde cu- 
riofts frderum {crutatoribus de hacre fat fane notabili certa 
Sapi poterint documenta. 

Ot autem facilias in Calo.inveniatur, duo Schemata adje- 
simus, quorure alterum exhibet Cygni collum, cum Fixis huic 
Nove adjunitis, Novilque duabus aliis intra [eculum in ejus 


Y 


vicinia emerfis ; quarum que ante Pedlus Cyeni etiamnum con- 
fpicitur quaft quinti honoris: quae vero {ud Capite per biennium 
tantum vifa hadtenus latet. Aliera Figura, queeft Kirchii A, 
Ti elefcopicas Nove proxinta: icmonjirat, ut [ciatur quo pracife 
loco primum redeantis radium jecsli Coelifpices Tuto armati 
preftolari debeant.. 

I. 
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ILBoranircumM Hortenfe lV. 


Giving. an Account of divers Rare Plants, Obferved 
the laft Summer 4. D. 1714. in feveral Curious 
Gardens about London, and particularly the So- 
ciety of Apothecaries Phy /ick-Garden at Chelfea, 

By James Petiver, F.R.S. 


Secrl BUROPEAN Piants. 
I, Alentia Xaotgrafs, Ray’s Englifh Herball Tab. x. 
fig. 8 


Anthyllis Filentina Cluf’ Hif. 186. c. 9. Fig. id. Hifp. 480. 

Fig. Park. 446. fig. 3. 

Anthyllis maritima, Chamefyce fimilis C B.282. 1. Phyt.5 52.1. 
Anthyllidis {pecies quibufdam Chabr. 452. Zc. §..1.B. Vol. 3. 

L. 29. p. 374. Fig. 

This is a low {preading Ground Plant, with roundifh 
{mall Leaves, and very little four leaved bluth Flo:ers. 

Dr. Fohn Placa M: D. and publick Profeflor of Yalentia, 
firft obferved this Plant abouc the Ditches of that City, 
and there fhewed it to that accurate Boranift Carolus Clufins 
who has given us a very good Figure of it. 

Dr. Magnol hath alfo found it on the Coafts of Lan» 
guedock. 

Monf. Riqueur Apothecary to the late Queen of Spain, 
fent me the Seed of this and many othr cucious Plaats, 
which he collected about Madrid, feverz! of which were 
the laft Summer raifed in our Phyfick Garden at Chelfea, 
where this Flowred, 

a. 
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a. Annual Fleawort.Ray iff. Plant. 881. x. 
Pfyllium majus erectum C B pin. 191.3. alcerum CB phye. 


35348: 
Pfyllidm five Pulicaris Herba Ger. 471, fig. 1. Fonft. 587. 


fig. 1. 
Palicaris Herba Lobel. Icon. 436.2. id, Belg. 523+ Obf. 239. 
Its Top Branches and Stalks are fomewhat fat or clamy, 
its Leaves are like Aiyffop and broader than the Perennial. 
Grows plentitully in the Fields about Montpelier. 
3. Notcht leaved Fleawort. Ray H. Pl. 882. 2. 
Piyllium Diofcoridis five Ind:cum foliis crenatis C.B. 199.1. 
prodr.99. I. 
Pfyllium Zedicum foliis crenatis Park. 277, 3. 
Pfyllinm \aciniatis foliis Bocc. 8. Tab. 4. 
This differs from the common 4angal, only in having 
notcht or indented Leaves. 
4. Perennial Ficawort Ray 882. 3. 
Pfyllium Camer. Epit. 811. Fig. Chabr. 501, Ic. 3. 1B. 3. 
I. 31. p. 583. fig. 
Phyllium majus {upinum C.B. 191. 2. majus C.B. phyc. 


353-1. 

Pfyllium maj. fempervirens Park. 277. 2. & vulg. 278. fe- 
cand. Fig. 
Pfyllium Etinianam forte, radice perenni, fupinum Lodo, 

Icon 437. 1: id. Belg. 523. id. Obl 239. fig. 

Grows frequently in Ztalyand about Montpelier. 

Vertues. The Seed of this Plant evacuates yellow 
Choler, and by its Mucilage, blunts the Acrimony of 
the Humors, and is therefore commended in Dyfenteries 
and other Corrofions of the Gutts. 

Dr. Sloane has experienced it in Excoriations of the 
Uvula or Palat, and where the Tongue is parchr. 

AL. Reufnerus {ays a Mucilage of its Seeds, in Rofe- water 
with Vixegar, bas cured great Painsin the Head. proceed- 
ing from a Hot Caufe, when other Medicines have failed. 

The 
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The {ame with Camphire has been fuccefsfully applied 
to inflamed Eyes.. 

5. Maple Blite. Ray’s Englifh Herbal Tab. 8.Fig. 7. 

Atriplex odore & folio Datura, minori tamen,7rinmpher.65. 
Blitum Aceris folic Cat. Herbar. Britan. Tab 8. fig 7. 

Blicum feu Atriplex Pes Anfcrinus dicta, Stramonii acutiore 
folio ramofum Fluk, Mantif. 

Chenopodio affinis, folio lato laciniato in longiffimum mu- 
cronem procurrente, florum racemis {parfis Ray H. Pl. 
Vol. 3. p. £23. 

Mr. Dale was the firft that obferved this in Exgland, viz. 
about Colchefter, I find it the fame with that of Zrinmphetti, 
a Specimen of it being lately fent me from Peter Antony 
Micheli Botanift to his Royal Highnefs the Duke of Florence. 

6. Thorney Barnett Ray 1492. cap. 7. 

Pimpinella {pinofa Park 998. fig. 

Poterion Lob. Ic,T.2. p.26 Fig.2. Belg. 2. 'p. 30. Ob 491. fig. 

Poterion Lob. five Pimpinella{pinola CB. 388. 2. 

Poterio aftnis folio Pimpinelle, {pinofa CB. 382. 2. 
Rawolph ficft obferved this Plant on the Sides of Mount 

Libanus, and from whom all our Figures are copied. 
Dalechamp has fince found it in the Valleys about ¥arra 

near Gratianople in Dauphiny, 

HYoncrins Bellus a learned Phyfitian in Candy, fays the 
Rufticks of that 'fland make a Tea of this Plant, which 
cures them of all Sorts of Fluxes. 

Its called Stotbeda in moft parts of Grecee. 

7 Blew Cat-Succory Ray 25 7.¢. 6. 

Catanance Dalech. fl. Cyani, fol, Coromopi Chabr- 3.42. Ic. 
opt 2. 1.8. 3.125. p.26. Fig. 

Chondrilla Sefamoides di&ta arb 786 fig. 5. 

Chondriila Sefemoides diGia cerulea C B phyt. 217. 14. 

Chondrilla coerulea, Cyani capitulis C B. 131. 6. 

Scfamoides parvum, Matth Ger. 397. 1c. 4. Jonit. 493. fig. 3. 
Its blew Succory-like, Flowers, with narrow dented L:sves 

diftinguith it from all others, Grows 
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Grows very common near Narbone, and in Sevoy on dry 
ftony Hills. 

I gathered this elegant Plant in Flower this Summer in 
His Majefty’s Gardens at A/ampton Court, under the care 
of Mr.Wife, King George’s Gardiner. 

8. Yellow Cat-Succory. 
Catanance Cretica fl. luteo. 
Stabe Plantaginis folio. Alpin. Exot. 286. fig. Park. 477. 


fig. 7. 

Stebe Plantaginis folio, fl. luteo H.Oxow, Vol. 2. p.137. 4. 

Mr. Facob Bobart Botanick Profeflor at Oxford, {ent me 
the firft Specimen of this, which has lately Flowred very 
well with us in Chelfea Garden. 

9. Sea Ragwort. Ray 286. 6. 
Facobea marina Font. 280. Ic. 4. CB, pAyt. 218. 1. 
Jacobea marina five Cineraria Chabr. 330. Ic. 6. 1. B. 2. 

L 24. p. 1056. fig. 

Facobea marina five Cineraria vulg. Park. 669. fig. 7. 
Facobea maritima C B. 131%. 3. 

This has been long cultivated as a great Ornament in 
Gardens, 

Vertues. Alpinusfays the AZgyptians ufe this as a very 
fovereign Plant, drinking a Tea of it for the Stone, and 
to open Obftructions of the Bowels and Womb. 

Grows on the Coatts of Zufcany. 

10. Sicilian Ragwort, Ray 286, 9. 
Facobea Sicula Chryfanthemi facie Bocce. 66. Tab. 36. 
It leaves like our Cor Marygold, flowers in Chelfea Gar- 
den even till Chriffmas. Grows wild about Catania, &e, 
rr. Common Narrow Cafidony Ray 281. 4. 
Elychryfon five Stechas citrina anguftifolia CB. 264. 4. vel 
Gallica phyt- 553.4. 
Chryfoceme vulg. 1. Cluf, 326. fig. 
c Prafecome media, € Stechas citrina yulg. Barrelier, 974. 

C. 409. 

Stechas 
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Stechas Citrina Dod. 268. 
Stechas citrina five Amaranthus luteus Fon, 646. Te x. 
Stechas citrina five Coma aurea Park. 68. fig. 7. 
Stachascitrina, tenuifolia Narbonenfs 1B. 3. 1.26. p.154. 

fig. ead. flore luteo pallefcente Chabr. 369. Ic. 5. 

The Leaves of this Plant are beft reprefented in IB. 
and Chabrens, being much narrower than thofe Figured 
by Cluftus. 

Grows plentifully about Montpelier, where it Flowers 
in April and May. 

12. Candy Caffidony, ‘Ray 282. 8. 
Elychry{um Creticum CB. 264. 6. 
Chryfocome 5 que Cretica Clul. 327. 
Chryfocome five Stechas citrina Cretica Park, 69. 8. 
Stachas citrina globofo & amplo flore Crerica, Barrelier pl. 

987. Ic, opt. 814. 

This Jaft Author has given a very accurate Figure of 
this Plant, which is fo beautiful an Crnament in our 
moft curious Gardens. 

13. Stifrim’d Mary-gold, Ray 338 c. 4. pl. 2. 
After AtticusCafalp. 495.0. 30. Ger.392.1c x. Fonjt.486.lc.x. 
After Atticus 3. Cluf 13. Fig. 1. Maffloticus Taber, icon. 
361.2. 
After 4tt. luteus vulg. Park, 128. fig. 1. 
After Atticus & Zaguinaria {. Inguinalis Lob. Ic. 3.42.2. Belz. 

423. Obf 188. fig. 

After luteus, foliis ad florem rigidis C B. 266. 2. Phys. 


518. 4. 

Chryfanthemum 4fferis facie, foliis ad florem rigidis H, 

Leyd 144. 

Its Rim of yellow Flowers is befer with tiff, fong, 
pointed green Leaves, by which its difiinguilhed from 
all others. 

Its common in Sicily, Ztaly, Narbon and Spain, Flowring 
in Vay and Fane, 

Pp 14. Bovari’s 
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¥4. Bobart’s Venice Chamomil Ray 3. p. 223.15. 

Cotula Veneta Sophie folio Nobis. 

Chamemelum annuum ramofum Cotule fetide fol, ampliori- 
bus capitulis fpinofis Bob FH. Ox. 3. p. 36. 12. Sef, 
Vi. Tab. 8. fig. . 

We are obliged to Mr. Facod Bobart for the firlt Know- 
ledge of this Vlant. 

15. Diftaff-Thifle Ray 304. 4. 

Atradtylis Ofic. Dale 168. 3+ Ger, 1008. Ic. x. Fonft. II7E. 
Ic 1. 

Atradtylis iutea C. B. 37.9.1. ft luteo Park. 963. Ic. 1. 

Atradtylis veterum {. vera, fl. luteo Chabr. 353, 1,4. 1B. 3.4. 
25. p- 85. fig. 

Atractylis Zheophrafti & Diolc. fanguineo fucco Col. 19. 
Mr. Ray has given a large Defcription of this. 7ifle p. 

304. fromthe accurate Col/wmna, and it is remarkable for 

its bloody Juice. 

Its faid to havethe fame Vertues with the Carduns Bene- 
didhys 

Grows in France, Spain and Italy as alfo about Geneva in 
Path ways aad Borders of Fields. 

16. Cobweb Diftaf-Thiftle, 

Atradylis ramulis araneofis, 

an Chameleon niger verus Park? 

This differs from the Diitaf72‘fle in having its upper 
Stalks woolly like Cooveds, Ic was many Years fince raifed 
in Mr, Charles Dubois his Garden at Aitehazs, from Seed [ 
gave hin brought meby Mr, Samuel Daniel, Surgeon, from 
the /fland Coos. 

17, Clifius his Salamanca Welted Thiftle, Ray 315. 
Acarna major caule folioto C B.379. 6. Park. 956. f 6. 
Acarne fimilis fl. purp. Chazzeleon Salmant Cif. 1B. 3 1. 

25-0. or fig. Chair. 1g5.lco 6. 

Chameleon Salmanticeais Clut Ai? 195. £ 1 Font. 13160. 
fig. 2» Clufius 
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Clufius firft obferved this about Salamanca in Spain, it 

hath fince been found in Languedoc and other places. 
18. Theophrafius his Filh Thiftle Ray 315. 4. Dale 
Suppl. 74. 4. 

Acarna Theophrafti Ger. 1012. fig 7 Jonft. 1175.67. 
Acarna diTheophrafto tmperati 669. fig. opt. 
<Acarna major caule non foliofo C. B. 273. 7. Park. 966. 


£7. 
Acarna Zheophr. Imperati Z/venfis {. Italica Barrel. 912. lc: 
120E. 
Acarne fimilis, Carduus polyacanthus Chabr. 356. Ic. 2. 
Polyacanthus Caufabona Acarne fimilis 1.B. 3. 1. 25. p. 92. 


12° 

Imperatus his Figure, which Barrelier has copied, very 
well reprefents this elegant Thiftle. Chabr & 1B. are allo 
better than Lodel’s, which Park. and moft others have fol- 
lowed. 

Grows on the Hills, North of Rio near the Iron Mines 
inthe land of Ava. 

19. Dwarf Narbone Artichokes Ray 329.29. 

Centaurium majus incanum humile, cap. Pini. El. Bot. 355. 

Inftit. 449. 
Chameleon non aculeatus Lob. Ic. p.2.p. 70 Ad. 367. fig. 
Facea montana incana Pini capite C. B.272. 
- humilis mont. cap. P20 fimili C. B. phyt. 531. 53. 
Facea pumila Narbonenfis Park. 471. fig. 6. 
Facea mont. capite magno Stroboli I. B. 3.1.25. p. 30. fig. 

Chabr. 343. Zc. 3. 
Stocbe Pinea amplo capite Barrel. 970. Ic. opt. 138: 

Some of the bottom Leaves of this are whole, which 
are not expreft in any Figure yet extant. I have received 
very fair Specimens of this elegant Plant from that Acca 
vate Botanift Dr. Fohn Salvadore at Barcelona. IcGroms plenti- 
fully about Nardone and Montpelier, where it Flowers in 
Fune, as it did this Summer in Chelfea Garden. 

Pp2 20 Cob- 
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20. Cobweb- beaded Yellow Portugal Knapweed Ray Vol, 3. 
+ 204.20. 
Carduus Lafitan. canefcens, alato caule, capite lanuginofo 

Fil. Bot. 350. Inft. 44. 

Jacea Luft. canclcens alato caule, capite {pinofo & lanugi- 

nolo Ray Vol. 3. p. 204. pl. 28. 

Its Reot-Leaves like Scabions, but on the Stalk whole 
and narrow, its Head woolly like a Cobweb, befet with long 
Thoras in the midft of which comes a yellow Florer. 
Raifed this Summer in Chel/ea Garden. 

2. Succory leaved, Yellow Oriental Xnap-weed, 
Jacea lutea Oriental. capite {pinis fimplicibus armato. 

The lower Leaves are lobated like the Stabe Salam. f. 
Cluf. bute on the Stalks they are plainand narrow. At the 
Top grow fpecious yellow Flowers like the Sultan, of that 
Colour, fet in fcaley Heads, each ending in a fingle lon- 
gith Frickle. 

I have as yet feenthis only with Mr. Fairchildat Hoxton, 
taifed from Seed which Dr. Sherard {ent to Mr. Stoneftrect. 
2.2. Purple Xvapweed with black edged Scales. Ray 322.21. 
Facea carnea, marginibus {quamarum nigris Notis. 

Facea humilis, ieracii folio Park. 471. 5.H. Lugd.1193. fig. 
Facea humilis alba, Hieracii folio C, B.:271. 2 phyt. 530 

12, 

Facea pumila 4d, 23+. fiz. pumila ferpens acaulis ferme 

Lob. Ic. §425 2. 

Jacea Monfpeliaca cui in {quamis fibre nigrx, interdum 

acaulis 1.B.2.125.p.29. Chabr. 343: Ic. 1. 

Lobel firtt ob’erved this at Montpelier, where it is more 
commonly found with. a white Flower than a purple. 
Mr. Fezreet Fones gathered it about. Lisbon, a very fair Spe- 
cimen of which Moxsfeur Vaillant {ent me from Paris, 

23. Auftrian and Spanith Stee Ray. 324. 4. 
Steebe Gallica & Auftriaca elatior Cluf 1, 4. p. 10.. 
Stxbe 
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Stxbe duffriaca elatior Park. 476. 

Stabe major calyculis non {plendentibus C B. 273. 3. 

Stabe Salmantica alterius, altera {pecies Cluf. Hifp. 362. 

Cent aurium majasin Muris Gefa. Hort. 252. 

-- fpecies tenuifolia Chabr, 345. Ic. 6. 1. B. 3.1. 25e p. 

1. fig. 

Faita alba Lugd.1192.1c. 2. 

Jacea Stebe dicta 4. C. B. phyt. 532.19. 

Facea non {pinofa, fol. magis divifis elatior, capitulis mino- 
ribus non {plendentibus Bot, Oxon 140. 14. 

Its lower Leaves {mall and deeply cut, its Flowers purple 
like the Common, with{mali half flarr’d hairy Scales. 

Monf: Riquear {ent me the Seed of this from Madrid, 
which Flowred in Chel//ea Garden this An. umn. 

24. Pona’s Pine-leaved Candy Knapweed. 

Chamepeuce Pr. Alpin Exot. 76. fig..ex fententia G.Sherard. 

Chamapitys Berthiolo. 

Chamepitys fruticofa Cretica Belli. 

Facea fruticans Pini folio C.B, 271. 3. Pluk. Tab. 94 fig. 3. 

Facea Cretica frutefcens, Elychrift folio, fl. magno purpue. 
rafcente 7. Coral, 32. 

Stabe Rorifmarini folio Fonft. 731. fig. 4. 

Stabe capitata Rorifmarini folio Pena 329. fig. Chabr: 344. 
Ic. 4. 1. B.3.L 25. p. 36. fig. 

Stxbe capit. overo Chamepino frutticofo di Candia Ponx 
Ital. 75. fig. 

Stxbe Cretica fruticans, Picee aut potius Pini anguttis foliis 
crebrius ftipatis Bob. Oxon, 137.8. Ray 3. p-204. 29. 
This is not the Cyanus arborefcens longifolia Pr. Alp. 

Exot. p 30.as Parkinfon and fome others affert. 

Dr. Plukenet’s Figure (which he took from Sir Georze 
Wheeler's Specimen) very well agrees with the Patrern 
which Dre. Sherard {ent me from Smyrna A.D. 1705. Profper 
Alpinus's alfo is well cut. Powa’s amongtt thole of 

Mount 
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Mount Baldus was taken from a Garden Plane, but that in 
the Jtalian Edition from a Native. 

This elegant Plant I have only feen with Mr. Fairchild 
at Hoxton, railed from the Seed which Dr. Sherard {ent to 
the Reverend Mr. Stoneftrect. 

25, Ath-leaved Scatious Ray Vol. 3.p.236. pl. 30. 
Scabiofa Fraxinelle folio Inffitut. Rei Herbar. 666. 

This i a fpecious Plant and grows in Chelfea Garden 
near two Foot high, its lower Leaves are much deeper den- 
ted than the Fraxinella; and more refembles our Manna 
Afh. Je Flowers in Fuly and Auguft. 


Umbbelliferous Plants, ec. 


26. Arch: Angelica Ray 43 4. 3. Bob, H. Oxon. 281. 5. 

Arebangelica Cluf. 114. le. Pan. 694. Chabr. 400. fc, 6. Dod. 
318. fig: Font. 1ooo. fig. 3. Park. 949. fig.4.1. B. 3.1 
27.p. 143. fig. 

Angelica Ce/alp. 307.¢. 48. 

Angelica fylv. montana C. B. 156. 5-phyt. 273. 4. Moriff 
Omb. 9. pl 3. 

Angelica mont. maxima, flofculis candicantibus, ad cau- 
lium nodos umbellifera Plat, Tab. 134. fig. opt. 1. Alm. 
Bot. 30. 

Imperatoria ArchangelicadiQta El. Bot. 267. Inft: 347. 
Grows on the Alps and other Mountains. 

27. Round Parfley Ray 462. c, 18.1. H. Ox. B.293. 13, 

Apium peregrinum foliis fubrotundis C. B. 153.9. Prodr. 
81. fig. phyt. 269. 7: 

Daucus 3- Diofe.2. Plinii Col. 109, fig. 

Selinum montanum Off. Dale Sappl. 103.2. 

Selinum peregrinum 4 Cluf 199. ¢, 21. Hifp. 431. 


Selinum 
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Selinum five Apium peregrinum 1. Cluf Park. 929. fig. 

Saxifraga 3 Cefelp. 305, 

Vifnaga minor quorundam, Selizum peregrinum Cluf. femi- 
ne hirfuro.!, B. 3. 1.27. p 94. fig. Chabr. 396. Ic. 2. 
Clufius obferved this about Salamanca in Spain, Columna 

in Ztaly, and Mr, Ray inthe Hedges about Meffinain Sicily. 
28. Geneva Laferwort. Ray 427.5. Bob. Oxon. 

21. 6. 

Laferpitinm fol latioribus lobatis Morif. Umb. 29. 

- + +-majus 4/mageft. Botan. 207. 

Libanotis lavifolia altera C. B, Phyt. 277. 3. 

~ » + five veleatior C B. pin, £57.2- 

Libanotis 7heophrafi Lob. Ic. 704. 1- Belg. 857. OBL gon. 

Libanotis Theophr major Jonft. roto.fc. x. 

Sefeli AEthiopicum Herba Dod. 313 Fig. 

This Grow: plentifully on the Hills about Geneva. 
29, Great black Maflcr-wort Ray 275. f. 

Aftrantia Clut 194, fig. major Morif, Umbell. 7. & 

- maj. corona flori. purpura(cente /nfit. Rei Herbar. 314. 

Aftrantia nigra Ger. 828 Ic. Fom/?. 978. fig. Lob, Ie. 68t 2, 
Belg. 829. Obf. 388. 

Affrantia nigra major Bob. H. Oxon.279. 1. 

Fiellevorus niger Sanicule folio major C. B. 186. 5. phys, 


AQ 4. 
Imperatoria nigra Tab Hift.300.fig. 1. Sanicula foem. Ic. 831. 
- Ranunculoides Sanicale folio major Alm, Botan. 198. 
Sanicula feermina Fuchfii 670. fig 
~- quibufdam alzis Elleborus #iger LB 3.1 24, p. 638 fig, 
Veratrum nigrum Diofe. Dod. 38. fig. oO 

I have fen wie Tops of this mixt with fome vulnerary 
Herbs from Germ, , 
It Grows on the Alp: and the Hills about Geseva. 
30- Shrub Flartwort, Ray 476. c. 5. 
Sefeli Zebiopicum Ofc. Dale fupl. roy. 45. Lob fe. 634. 55 


Ad, 284. Belg. 771. fig. 7 
Sele! 
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Sefleli Zthiopicum frutex Bob. H.Ox.298..c. 27. Dod. 312s 
fig. Gere 1233. Ic. Fonft. 1421. 1c: Park. 907. fig. 14. 
Sefeli Athiopicum fruticofum, folio Periclymeni Chabr. 
406. Ic. 4. I. B. 3.1. 27-p. 197. fig. 
Sefeli Achiopicum Salicis folio C. B. 161-7. 
- - Herbariorum C. B. phyt. 286. fig. 
Bupleurum arborefcens Salicis folio E. B. 260. Znft. 310. 
This Grows on the Sea-Coaft at Marfeilles and about 
Montpelier. 
31. Great Zurnfole Ray sot. 
Heliotropium Dod 7o. fig, 
Heliotropium majus Diofe. C, B,253. t- phyt. 487. x. 
Eicliotropinm majusG. 264. Ic. 1. Font. 334. Ic. 1. Park. 
438.f. x, 
Eliott opiamn majus fl. albo I. B. 3. 1. 33. p. Go. fig. 
Eleliotropinm, Herba Cancri Chabr. 521. fc. 1. 
Lieliotropium majus & Herba Cancri Lob. Ic. 260. 2. Belg. 
313. OL. 132. Ic. 
Grows wild in many Places of France, Italy, Germany, &c. 
32. Galen's Horehound Ray. 557. 9- 
Alffnm Galeni Clef: 35. fig. Bifp- 387- Ded. 88. Park. 590. 


» de 
Alyfium Galeni Ger. 379. fig. font. 465-Ic. ¥. 
Abjffum Galeni Clufi & Herbariorum Lob. Ic. 524. 1. Belg. 
620. O6f. 283. 
Alyffum verticillatum, foliis profundé incifis C.B. 232, 
Marrutivm album, fol. profundius incifis, fl. ceruleo Sod. 
Ox 377. 12. Sect. xi. Tab x. fig. 
Marrubium Hifpan. {upinum, calyce ftellato & aculeato E. B, 
£61. Inft. 192. 
Dr. Salvadore hath {ent me this from Barcelona : It grows 
allo about Madrid and other parts of Spais. 
23. Galen’s Horehound with more deep cut Leaves. 
Alyitum Galeni foliis alcits incifis Nobis, 
Line 2 Common, but the Leaves much deeper cut, and 
{tand 


( 241 ) 
fiand on longer foorftalks. Both thefe I have obferved in 


Chelfea Garden. 
3.4. Spanilh Silver Horehound. 
Marrubium 77i/p. fupinum, fo!. fericeis argenteis E. B. 161. 

Inft. 192. 

Marrubiuts album Hi/pan. majus Barrel. 263. 1c. 686. 

This was raifed in Chelfea Garden from Seed which 
-Monfieur Ricqueur fent me from Madrid, and the Plant is 
very well expreft in Barrelier’s Icons. 

35. Anguillara's Horehound Ray 3. p.303. 11. & 304.8. 
Pfendo- Dictamnus Hilp Scrophalaria tolio. £.B.157. Ja/2.188. 
Galeopfis Anguillare 278. five PfeudoeDidtamuum nigrum 

Siculum Boc. Muf- 151. Tab, 114. 

Dr. Laurence Heifter Profeffor of Anatomy at Altorf fent 
me formerly a Specimen of this, amongft divers curious 
Plants he had gathered in the Phyfick-Gardens at Am/fter- 
dam and Leyden. 

Dr. Herman's Figure very accurately agrees with this 
Plant. 

Marrubiam album rotundifolium Aii/panicum maximum 

Schol. Bot. 60. Parad. Batav.20t. fig. opt. 

36. EZerman’s Cupt Hore-hound Ray 3. p. 303. ro. 
Marrubium Didtamni fpurii foliis & facie Parad. Bat.200. 


fig. . 
P{eudo-Dictamnus Hi/p. folio rugofiore Schol. Bot. 61, Bob. 


Oxon. 380. 4. 
Pfeudodi@amnus Hip. fol. crifpis & rugofis E.B. 157. 


Inft. 188. 

Pfendo-Didamnus nigro rotundo crifpo folio Boce. Muf. 

1g2z. Tab. 3. 

This chiefly differs from the Common in having thinner 
and larger Flower-cups ; its Leaves more pointed and 
fomewhat dented. 

37. Common Cups Horehound Ray 557. x1. 
Pfendo-Dicfamuus Park. 28. fig. 2. 
Pfeudo- Diétamaus verticillarus inodotus C. B, 222. 2. phyt. 
4rd 2. Q4 Phew: 
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Pfeudodictamnus fol. non crenatis, verticillatus inodorus. 
Bob, H. Ox. 379. 1. 
Pleudodi@amnum Cam. Epit. 474. fig. opt Dod. 281. fig. 
Ger. 651. f. 2. Fonft. 795. £ 1. 
Pleudodictamaum floribus verticillatis Lob. 502, Ic. 2. Belg. 
592. Obf. 267. fig. 
This is known from the laft, in having fimaller Cupps,. 
plain and rounder Leaves on very. woolly Stalks. 
28, Broad Phlome, Yellow or French Sage, Ray 511. #3. 
Phiomis fruticola, Saluie folio. latiore & rotundiore Init. 


77+ 
Salvia frut. lutea, latifolia, fve Verbafcum fy/v. ec. Park, 


52. fig xi. 
Ferbafcum \atis Salvie foliis C.B. 240. 4x. phyt. 


455.1. 
Perbafcum fylv. Matth. Claf. 28. fig. t. 
Ferbafcum 4 Matth. Lob. Ic. 56. B, 661. Of! 302. 

The French call this. Plant, Sasge Sauvage or Wild Sage. 

It Grows plentifully on Sierra morena or the black mountain 
fuppofed the Afons Marianus of the Antients, fituate jbe- 
tween Portugal and Andalufia, where the Natives. call this. 
Plant Matslera. My worthy Friend Mr. Charles du Bois 
tells me the Country People about Afitcham-ufe this as a 
certain Remedy in the Quinfey. 

39. Narrow Phlome. 
Phlomis fruticofa, Salvia folio longiore & anguftiore Zn/tit. 

177, 

The Leaves of this are-very like Common Sage, but 
paler above and whiter underneath, and much leffer than. 
the laft and narrower. That-accurate Boranift Dr. Salva- 
dore hath{ent me this from Barcelona. 

40. Aleppo Phlome. 
Pfeudo-Salvia Chalepenfis ampliore folio cordiformi Bobart.. 

H. Ox. 397.2. Sed. xi. Tab. 16> fig, 

Thefe 
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Thefe Leaves differ from the Broad Phlome in being thick- 
ker, more rugged and cordated at the Footftalk : I am 
obliged to Mr. Jacob Bobart for the firft Knowledge of this 
Plant, whichI have fince obferved with Mr. Zhomas Fair- 
childat Efoxton. 

_ 43. Samos Phlome, 
Phlomis Samia Lusaria folio, Boer. p. 62. 
Phlomis Samia Hrerbacea, folio Lunaria T. Coral. to. 

The Flowers pale, buff or whitifh, the infide or lower 
Lip pounet or thaded with brown, the Bottoms of each 
Calyx are guarded with two or three long flender Thorns: 
its Root or lower Leaves, in Shape, refemble Garden Ho- 
nefty, but are ftiffer, and underneath foft and whitith. 

I have asyet obferved this Plant only in Chelfea Garden 
where it Floared in Fuly. 

42. True Old Time Ray 519. 3.0.7. Lecaan 43. p. 80. 
Thymus Capitatus qui Diofcoridis C.B.2.19. 3. phyte 414, 3- 
Thymum \egitimum Clof, 357. fig. opt. 

Thymem \egitimum capitatum Park. 7. fig. 1. 
Thymum Creticum Jontt. 574. fig. 3. opt. 
Thymum Cret.{' Antiquorum I. B. 3. 1. 28. p. 262. 

This fragrant Zime of the Antients | firlk received from 

Coes; it grows alfo about Sevil! and Cales. 
43. Broad Candy Savory, Ray 519. 4, 
Satureia Cretica C.B, 218. 4. phyt. 413. 4. Font. 576. f£. 4. 
Satureia Cretica Jonft. 576. £. 4. latiore folio Bob. H. Ox. 
12.6. 

Thymbra legitima Cluf. 358. fig. 1. opte 
Thymbra legitima Diofcoridis Pon 104. 
Thymbraf’ Satureia Cretica legitima Park. 5. fig: 4. 
Thymum Creticum Pone verticillacum Barrtl.278. Ic. 98. 
Tragoriganum Clufi Ger. 543. fig. 

It’s diftinguifh’d by ics broad Zime leaves and clofe 


Whorles. 
Qgq2 44. 
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44. Black rough Goat Suscory Ray 523.3. Lecaan. 37, ps 77> 
Tragoriganum P. .4/p, 78. fig. c. 36. Dod. 
Tragoriganum Creticum C. B. 223. 4° Park. 17. fig. 1. 
Tragoriganum Cretenfe Fonft. 668. Ic. 3. 
Tragoriganum 2 altera {pecies Cluf. 355. fig. 3. 

Alpinus and Cluftus his Figures, which are both Originals, 
very well agree with this Plant, which facob Bobart not 
long fince {ent me a. Sample of, and has much narrower 
and {maller Leaves than the broad Candy Savory. 

45. Narrow-leaved Goat-Savory Ray $23.1. Lecaan 
36. p.76. 
Lragoriganum Ger. 543. fig. 4. 
Tragoriganum Cluf, Jontt. 668. fig. 2- 
Tragoriganumalterum Cluf.35 5 fig.2.Hi[p..40.fig.Dod.286. 


Tragoriganum anguttifolium C, B. 223. 3. . 

--2.C.B. phyt. 422. x. fl. albo Claf. Lob. 00/264. fig. Ic. 
494. 1. 

Tragoriganum Z/ifpanicum Park. 07 f. 3. 

Tragoriganum tenuioribus folijs fl. candido Chabr. q21- 
Ic. 4. [. B. 3. 1.28. p. 261. fig. 

Sideritis Hi/panica erecta fol. anguftiore E, B. 160: Inft. 
191. 
Mont. Ricqueur fent me the Seed of this elegant Plant 

from Madrid. which Flowred with us in Chelfea Garden. 

46. Sage Iron-wort, Ray 566.17. 

Sideritis marina Salvifolia noftra Donati 84. 

Sideritis Heraclea Diofcoridis, five marina Salvifolia noftea 
Donato Park. 681. fig. 16. 

Betonica maritima, flore. ex luteo pallefcente Z#fit. 203. 
Dr. Magnol found this on the Stoney Sea Shores in Lan~ 

guedoc.: and Dr. Salvadore hath fent it me from Barcelona. 

It much refembles the Sideritis glabra arventis Chabr. 473. 

Ic. 1. but has yellowith Flowers and fofter Leaves. It flome 


ers with us in Fane and Fuly. 
Uy, 
N. B. The Ref will be incerted in the next Zranfactions. 
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IIL. Obfervations of the late Total Eclipfe of the 
Sun on the 22d of April laft paft, made before 
the Royal Society at their Houfe in Crane- 
Court in Fleet-ftreet, London. By Dr. Edmund 
Halley, Reg. Soc. Secr. With an Account of 
what has been communicated from abroad concer» 
ning the fame. 


Hough it be certain from the Principles of Aftro- 
nomy, that there happens neceffarily a Central 
Eclipfe of the Sun in fome part or other of the Terraque- 
ous Globe, about Twenty Eight times in each Period of 
Eighteen Years; and that of thefe no lefS than Eight co 
pa(s over the Parallel of London, Three of which Eight 
are Total with continuance - yet, from the great Variety 
of the Elements whereof the Ca/eulus of Eclipfes confifts, 
it has fo happened that fince the 20th of March, Anno 
Chrifti tt4o, | cannot find that there has been fuch a 
thing asa Total Eclip{e of the Sun feen at London, though 
in the mean time the Shade of the Moon has often patt 
over other Partsof Great Britain. 

The Novelty of the thing being likely to excite a ge- 
neral Curiofity, and having found, by comparing what 
had been formerly obferved of Solar Eclipfes, that the 
whole Shadow would fall upon Exgland, | thought it a 
very proper Opportunity to get the Dimenfions of the 
Shade afcertained-by Obfervation; and accordingly } 
caufed a fmall Map of England, deferibing the Track 
and Bounds thereof, to be difperfed all over the King- 
dom, witha Requeft to the Curious to obferve what they 

couid 
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could about it, but more efpecially to note the Time of 
Continuance of total Darknefs, as requiring no other In- 
ftrument than a Pendulum Clock with which moft Perfons 
are furnifh’d, and as being determinable with the utmoft 
Exa@inefs, by reafon of the momentaneous Occultation 
and Emerfion of the luminous Edge of the Sun, whofe 
leaft part makes Day. Nor has this Advertifement failed 
of the defired Effe@t, forthe Heavens having proved ge- 
nerally favourable, we have received from fo many Pla- 
ces fo good Accounts, that they fully anfiver all our Ex- 
pectations, and are fiufficient to eftablifh feveral of the 
Elements of the Calculus of Eclipfes, fo as for the future 
we may more fecurely rely on our Predictions ; though ir 
muft be granted, that in this our Aftronomy has loft no 
Credit. 

The Day of the Eclipfe approaching, I received the 
Orders of the Society to provide for the Obfervation to be 
made at their Houfe in Crame-Court, and accordingly I pro- 
cured a Quadrant of near 30 Inches Radins, exceedingly 
well fixt with Telefcope Sights, and moved with Screws 
fo as to follow the Sun with great Nicety; as al(o avery 
good Pendulum Clock well adjufted tothe mean Time, and 
feveral Telefcopes to accomodate the more Obfervers. 

In order to examine both Clock and Quadrant, I, on 
the 20th of April, obferved the Diftance of the upper Limb 
of the Sun from the Zenith 36°.16', and the next Day 
35°. 58’; by which it appeared that the Diftances from the 
Zenith taken by this Quadrant ought to be encreafed by 
about one Minute: and that Allowance being made, by 
feveral Obfervations taken before and after Noon on the 
jaid 21/f Day. the Clock was found to anf{wer the appa- 
rent Time or Hour of the Sun wich fufficient Exa@ine(s, as 
not going above 10" too falt. The next Day <pril 22°, 
jutt before the Eclipfe began, we took three Diftances of 
the Sun from the Zenith, viz. ar 7%. 42°. 92". A.M. the 


eon 
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correct Diftance of the Sun’s Center 4 vertice was 62°. 1. 
go". Ac 75, 45’. 48". it was 61°. 34.40". And again at 
74, 48.65" it was 61°°6". 40°: which with the given De- 
clination of the Sun and Latitude of the Place thew the true 
Times re{pectively to have been 74. 42'. 38”, 75. 45'. 35". 
and 74. 48’ 39": all concurring that the Clock was only 
14 Seconds too faft, and had gained fcarce any thing 
fenfible in a Day’s time: fo that it might be entirely de: 
pended upon during the Continuance of the Eclipfe. 

Having computed that the Fclipfe would begin at 8h. 7’, 
I attended foon after Eight with a very good Telefcope of 
about Six Foot, without flirring my Eye from that part of 
the Sun whereat the Eclipfe was to begin: and at 85. 6’. 
20", by the Clock, I began to perceive a {mall Depreffion 
made in the Sun’s Weftern Limb, which immediately be- 
came more confpicuous ; fo that I concluded the juft Be- 
ginning not to have been above five Seconds fooner ; that 
is, exactly at 85. 6' 00" corredt Time. 

From this time the Eclipfé advanced, and by Nine of the 
Clock was about Ten Digits, when the Face and Colour . 
of the Sky began to change from perfec f{erene azure blew, 
toa more dusky livid Colour having an eye of Purple 
intermixt, and grew darker and darker till the total Im- 
merfion of the Sun, which hapened at 95. 9’..17". by che 
Clock, or 9h. 9’. 3". true time. This Moment was de- 
terminable with great nicety, the Sun’s light being extin- 
guifh’d at once ; and yet more fo was that of the Emerfion, 
for the Sun came out in an Inftane with fo much Luftre 
that it {urprized the Beholders, and in a Moment reftored 
the Day, viz. at 95. 12. 26". true time, after he had 
been totally obfcured for 3',23"of Time. And asnear as 
I could eftimate the Points on the Moon’s Limb; where 
che laft Particle of the Sun vanifhed was about the middle 
of the South Eaf Quadrant of her Limb, or about 45 
Degrees from her Nadir to the LeftHand : And the fet 

merfi- 
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Emerfion was about Ten Degrees below the Horizontal 
Line through the Moon's Center onthe Weft fide ; and ar 
14 Minutes paft Nine, correct Time, [| judgedthe Horns 
of the Eclipfe to have been exactly perpendicular, and by 
confequence, the Centers of the Sun and Moon to be in 
equal Altitude. 

{ce was univerfally remarked, that whenthe laft part of 
the Sun remained on his Eaft fice, it grew very faint, and 
was eafily {upportable to the naked Eye, even through 
the Telefcope, for above a Minute of Time before the to- 
tal Darknefs; whereas on the contrary, my Eye could 
not endure the Splendour of the emerging Beams in the 
Telefcope from the firlt Moment. To this perhaps two 
Caufes concurred ; the one, that the Pupil of the Eye 
did neceflarily dilate it felf during the Darknefs, which 
before had been much contracted by looking on the Sun. 
The other, that the Eaftern parts.of. the Moon, having 
been heated with a Day near as long as Thirty of ours, 
could not fail of having that part of its Atmofphere re- 
plete with Vapours, raifed by the fo long continued a@ion 
of the Sun ; and by confequence ic was more denfe 
near the Moons Surface, and more capable of obftructing 
the Luftre of theSun’s Beams. Whereas at the fame time 
theWeftern Edge of the Moon had fuffered as long a Night, 
during which there might fall in Dews all the Vapours 
that were raifed in the preceeding long Day; and for thar 
reafon, that part of its Atmofphere might be feen much 
more pure and tranfparent. Buc from whatever caufe it 
proceeded, the thing ic felf was very manifeft and noted 
by every one. 

About two Minures before the Total Immerfion, the re- 
maining part of the Sun was reduced to a very fine Horn, 
whofe Extremities feemed to lofe their Acutenefs, and to 
become round like Stars. And for the Space of about a 


Quarter of a Minute, a {mall Piece of the Southern Horn 
of 
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of the Eclipfe feemed to be cut off from thereft by a good 
interval,and appeared like an oblong Star rounded at both 
Ends, in this Form <—___): which Appearance could 
proceed from no other Caufe but the Inequalities of the 
Moon’s Surface, there being fome elevated parts thereof 
near the Moon’s Southern Pole, by whole Interpofition 
part of that exceedingly fine Filament of Light was inter- 
cepted. 

A few Seconds before the Sun was all hid, there difeove- 
red it felf round the Moon a luminous Ring, about a 
Digit or perhaps a tenth Part of the Moons Diameter in 
Breadth. fc wasof a pale whitenefs or rather Pearl colour. 
feeming to me a little tinged with the Colours of the Jris, 
and to be concentrick with the Moon, whence I concluded 
itthe Moon’s Atmofphere. Butthe great height thereof 
far exceeding that of our Earth's Atmo{phere ; and the Ob- 
fervations of fome, who found the Breadth of the Ring to 
encreafe on the Weft Side of the Moon, as the Emerfion 
approached ; together with the contrary Sentiments of 
thofe whofe Judgment! fhall alwaysrevere, makes me lefs 
confident, efpecially ina Matter whereto, I muft confe(s, 
I gave not all the Attention requifite. 

Whatever it was, this Ring appeared much brighter and 
whiter near the Body of the Moon than at a Diftance 
from it ; and its outward Circumference, which was ill 
defined, {gemed terminated only by the cxtream Rarity 
of the Matter it was compofed of ; and in all Refpects 
refembled ‘the Appearance of an enlightned Atmofphere 
viewed from far: but whether it belonged to the Sun or 
Moon I fhall not at prefent undertake to decide. 

During the whole time of the Total Eclipfe ] kept my 
Telefcope conftantly fixt onthe Moon, in order to ob- 
ferve what might occur in this uncommon Appearance : 
and I found that there were perpetual Flafhes or Corufca- 
tionsof Light, which feemed for a Moment to dart out 
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trom behind the Moon, now here, now there; on all Sides: 
but more efpecially on the Weftern Side a littie before the 
Emerfion :. And about. two or three Seconds before ir, 
on the fame Weftern Side where the Sun was juft comin 
oui, a.long and very narrow Streak of a dusky bur 
{trong Red Light feemed to colour the dark Edge of the 
Moon; tho’ nothing like it had been feen immediately af- 
ter theImmerfion, But this inftantly vanifhed upon the 
firft Appearance of the Sun, as did alfo the aforefaid Ju. 
minous Ring. 

As to the Degree of Darknefs, it was fuch that one might 
have expected to have feen many moreStars than I find were 
feen at London: The three Planets, Fupiter, Mercury and 
Venus were all chac were feen by the Gentlemen of the So- 
ciety from the Top of their Houfe, where they had a free 
Horizon: and I donot hear that any one inTown {aw more 
than Capella and Aldebaran of the Fixed Stars. Nor was 
the Light of the Ring round the Moon capable of effacing 
the Luftre of the Stars, for it was vaftly inferiour to that 
of the full Moon, and fo weak that I did not obferve that 
it caft aShade. But the under Parts of the Hemifphere, 
efpecially inthe Sosth Zaft, under the Sun, had a crepufcu- 
lar brightnefs - and all round us, fo much of the Segment 
of our Atmofphere as was above the Horizon and was 
without the Cone of the Moon’s Shadow, was more or. 
lefs. enlightened by the Sun’s Beams: and its RefleQtion 
gave a diffufed Light which made the Air feem hazey, 
and hindred the Appearance of the Stars. And thas. thig- 
was the real Caufe thereof, appears by the Darknefs being 
more perfect inthofé Fiaces near which the Center of the 
Shace paft, where many more Stars were feen, and in 
fome not lef than Twenty; though the Light of the Ring 
was to allalike. 

During the Time whilft the Sua recovered his Light, {e- 
vyeral Altirudes were taken to examine the Regularity of 
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the Clock’s Motion ; and though the Sun now rofe much 
flower than at the beginning, yet they all con{pired within a 
very few Seconds thac the Clock went {till one Quarter of 
a Minute too faft. And the End of the Eclipfe approach- 
ing, I attended the Moment thereof with all tht Care I 
could, and concluded the compleat Separation of the 
Sun and Moon at 10h. 20'.15”, by the Clock, or exactly 
roh, 20’. correct time. 

Hitherto | exhibit only what my felf faw, but there were 
with us a great many of the Members of the Society ; and 
the Right Honourable the Earl of Abingdon and the Lord 
Chief Juftice Parker were of the Number : the latter of 
which fhewed an uncommon Curiofity and Defire of Ex- 
actne(s, his Lordfhip doing us the Honour to affift at moft 
of the Obfervations made for determining the Error of 
the Clock; and did himfelf, at the Moment of the Emer- 
fion from total Darknefs, obferve the Diftance of che Pla- 
net Jupiter from the Zenith 48°. 29. by which the Time 
thereof is verified. 

There were alfo prefent feveral foreign Gentlemen, and 
among them Monficur fe Chevalier de Lonville and 
Mr. Monmort, both of them Members of the Royal Acade- 
my of Sciences at Paris: che firft whereof came purpofely 
to obferve this Eclipfe with us, and having feen the Be- 
ginning applyed himfelf to take Digits with his Micromc- 
cer, and tc obferve the Occultations of three Spots at that 
time {een inthe Sun; and he was pleafed to communicate 
the following Notes, wiz. 


h. to 
At 8 28 20 Four Digits were Eclipfed. . 
8 32 57 The Firft and bigger Spot couched the 
M 


foon- 
8 33 18 The {ame was wholly hid. 
8 34 08 The firft of the ewo leffer Spors was hid. 
8 34 58 The Second of them was hid. 
Rr2 Ag 
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At 9. 36, ox Emerfion of the greater Spot. 
9. 38. 26 Emerfion of the firft lefler Spot. 
9: 40. 25. Emerfion of the fecond lefler Spor. 
19. 20. o4 The End of the Eclipfe. 
And he determined the time of the total Datknefs 3’.22”, 
or one Second lefs than by my Account. 

The Heavens were all the while very propitious to us, 
and there was very little or no. Wind, and not fo much as 
one Cloud interrupted our View from the Beginning tothe 
End; but no fooner was the Eclipfe over, but a great Bo- 
dy of Clouds hid the Sun for many Hours after. 

Thefe Obiervations having been made wich all the Care 
we could, arenot, ’tis hoped, far fromthe Truth. 


What we have received from other Places is as follows, 
The Reverend Mr, Fames Pound Rector of Wanfted in 
Effex and R. S. S. gives the following Account of the prin- 
cipal Phenomena obferved there ; he being furnith’d with 
very curious Inftruments, and well skill’d in the Matter 
of Obfervation, and having rectified his Clock by {everal 
Altitudes of the Sun taken both before and after, viz, 
u ? “a 
At 8& 6. 37 The Eclipfé firtt perceived. 
9. 9. 28 The Total Immerfion. 
gs. 12 48 The Emerfion. 
10, 20. 32 The juft End of the. Eclipfe. 
G. 3-20 The Continuance of total Darknefs. 


The near Agreement of. this Obfervation with our own 
Czhe Difference being only what is due.to the Difference 
of our Meridians) makes us the lefS folicitous for what was 
noted at the Royal Ob fervatory at Greenwich, from whence 
we can only learn that the Duration of Total Darknefs 
was 3,11", 
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The Reverend Mr.William Derham Rector of Upminfter- 
in Effex and Reg Soc. Sod. affifted by Samuel Molynenx EXq; 
Secretaryto his Reyal Highnefs the Prince, and other Per- 
fons of Quality, made the following Obfervations there, 
which he has-lately communicated, vz, 


‘ a ou 
At 8. 7. 4t The Eclipfe began. 

8. 33. 46 The Moontouched the greater Spot. 

8. 34. 36 She touched the middle Spor. 

8. 35. 41 She touched the third Spot. 

9. 10, 58 The. total Darknefs began on a fudden, 
and Aldebaran appeared, 

9. r4. 6 The Emerfion or End of total Darknefs; 

o. 3. 8 Continuance of total Darknefs. 

9: 42. 41 The third and laft Spot difcovered. 

10. 21. 45 The End of the Eclipfe, by a 131 Foot 

Glafs. 

And a little before the Beginning of the Eclipfe, he 
found the greater and preceeding Spot to be more North- 
erly than the Sun’s Center 373; {uch Parts as the Sun’s 
Diameter. was 1647, and that. it followed his Weftern 
Limb o'. 43 of Time: by which data the Situation of that 
Spot is well determined. 

Our Profeflors of Aftronomy in both Univerfities were 
not fo fortunate: My worthy Collegue Dr. Foss Keill by 
reafon of Clouds faw nothing diftinctly-at Oxford but the 
End, which he obferved at -10h..15'. 1a". As co the total 
Darknefs, he could only. eftimate it by the fudden Change 
of the Light of the Sky3 and reckoned irs Continuance 
but 3’. 30’; which was certainly too little, the Cetirer 
of the Shadow having without.doubt paft very near Oxford. 
And the Reverend Mr. Roger Cotes at Cambridge hau the 
misfortune to be oppreft by too much Company, {o thar, 
though the Heavens were very favourable, yet he mifi'd 
both. the time of the Beginning of the Eclipfe and chat of 
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total Darknefs. But he obferved the Occultations of the 
three Spots, viz, of the firft and greateft ac 8h. 34°41. of 
the fecond at 8h, 35.15", and of the laftarSi, 36. 55", 
He noted alfothe End of toral Darknefs at 94. ¥4'.37”, 
and the exact End of the Eclipfe at rob. 21% 54”. 

We have received feveral Accounts from fome Places 
which lay near the Track of the Cenrer of the Shade, 
and which might have been very proper to determine the 
greateft Continuance of the Darknefs; as from Plymouth, 
Exeter, Weymouth, Daventry, Northampton and Lynn regis, 
all agreeing that the whole Sun was obfcured at thofe Pla- 
ces full four Minutes, and at fome of them rather more. 
But thefe Obfervers give us noAccount how they meafured 
this Time, and therefore it may weil be fuppofed they 
took it inaround Number, and perhaps from pocket Mi- 
nute-Watches. What I think may beft be relied on for this 
Purpofe, are two corre{ponding Obfervations made, the 
one at Barton near Kettering in Northamptonfhire, where 
by the Obfervation of fobs Bridges Efq; Treafurer of his 
Majefty’s Revenue of Excife, and R.S.S. with a good 
Pendulum-Clock and all due Care, the whole Sun was hid 
no more than 3’. 53" The other was by Mr. Fohn Whiter 
fide, A.M. Keeper of the Afhmolean Mufeum at Oxford, and 
a skilful Mathematician, who obférved after the fame man- 
ner, at Hing’s-Walden in Htertford{bire near Aiitchin, chat 
the coral Eclipfe continued but 3’. 52". Hence it follows 
that the Center of the Shade paft near the middle between 
thefe two Places, which ate but 30 Geographical Miles 
afunder, and fituate near ac right Angles to the Way of 
the Shade, and therefore that the total Obfcurity, where 
longeft, could laft but about 3’. 57", or perhaps a fecond or 
two more at Lynn and lefsat Plywouth : the Velocity ofthe 
Progrefs of the Shede gradually decreafing, and its Dia- 
meter encreafing as it paft onto the Eaftwards. And chis 
Situation of che middle Line is confirmed by an Obferva- 
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tion made atthe Seat of the Right Hicnourable the Lord 
Foley at Witley cight Mics beyond Worceficr, by his Order, 
and communicated by his Lordthip to the Royal Society ; 
whereby it appears that the total Darknefs lafled there 
3/.15". Hence it follows that Wit/ey was abouc three or 
4 Miles farther from the Center of the Shade on the North. 
fide than Lozdon on the South; and 4¢tley being by Ozildy’s 
Menfurations, 118 meafured Miles from London, it is plain 
that the Center paft over Z/lip, which is, by the fame Ad- 
meafurement. §7 fuch Miles on chat Road, and about five 
Miles almoft due North from Oxford; fo that the Center 
of the Shade left Oxfod but very little upon the right Hand. 
This Situation agcces perfeCly well with the former be- 
tween Barton and Ling’sWalden, and as far as the Geogra- 
phy of our Country may be relied on, 1 conclude the 
Center to have entred upon Exgland about Plymouth, and 
to have paft over Exeter, the Devizes, [/lip, Buckingham 
and Ffuntington, leavingOxford and Bedford on the Right, 
and Lyns on the Left, and to have quicted the Coaft of 
Norfolk about Wells and Blakeney. 

As for the Limits of the Shade, both on the North and 
South fide, we have by Enquiry gotten them with all the 
Exadine(S the thing is capable of, and we fhould have been 
glad the French Aftronomers had done the like for the To- 
tal Eclipfe that paft over Languedoc, Provence and Dauphi- 
ay on theFirft of Afayx706. Buras this is the firft Eclipfe 
of this kind that has been obferved with the Attention 
the Dignity of the Phenomenon requires, we hope thole 
which may happen for the future to traverfe Europe, may 
not pa{s by fo little regarded as hitherto. 

Asto the Southern Limit or Term where the Eclipfe 
ceafed to be Toral on the South fide of the fun. we have 
received an Account of.an Obfervation macs at Ne- ‘one 
sourt about Ten Miles on this fide Canterdury, by the Reves 


rend Dr. John Harris, S.T. P. Prebendary of Rocheftes 
and 
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andR S.S.affifted by that accurate Obferver Mr. Stephen 
Gray; by which we learn that the Eclipfe began there at 
8h. 8°. 55% and ended at 104, 24’. 47"; and that the Total 
Darknefs continued but about one Minute or rather lefs, 
the middle thereof being ar 9%. 13'. 52". From this Dura- 
tion it will follow that Norton-court was but about 3 or 4 
Miles within the Shade. And that it was really fo is con- 
firmed by the Relation of the Inhabitants of BoéZon, about 
Midway between Norton-coart and Canterbury, who aflu- 
red Mr. Gray, as he was returning home that fame Day, 
that the Eclipfe was not Total there, but, as one of rhem 
expreft jt, before the Sun had quite loft his Light on the 
Eaft-fide he recovered it on the Weft: and that there was 
a {mall Light left on che lower part of the Sun that appear- 
ed like a Sear. And from Cranbrook in Kent, weare in- 
formed, by the Relation of the curious William Tempeft Efq; 
R. S. S, that he obferved there the Sun to be extinguifhed 
but fora Moment, ‘and inftantly to emerge again - Sothat 
the Limic paft cxa@ly over this Town, which is about 38 
Geographical Miles from London, and very near the right 
Angle where the Perpendicular from London falls on the 
Line of the Limit, being 3'. oo of Time to the Eaftwards 
of London in the Latitude of 51°.6', as nearas! can 
gather. 

How it paft over Suffex we have not fo authentick Rela- 
tions, but have learnt that ic was T otal at Wadbar/? beyond 
Tanbridge-wells, asalfo for fome fhort time at Lewis; but 
that ic was not fo at Brightling, which Place being fituated 
on an Eminence that has a commanding Profped, all the 
Country to the Northward was feen in DarknefS, whilft 
they there had fome Benefit of a {mall Remainder of the 

un. 

From thefe Obfervations we may conclude that this Li- 
mic came upon the Coaft of Exg/and, about the middle be- 
tween Newhaven and Brighthelmffon in Suffex, and paffing 
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by Cranbrook and Bocton, left Canterbury about 4 Miles on 
the Right hand, and quitted the Coaft of Kent, not far 
from HYern toward the antient Reguibinm, now called Re- 
culver. So that it feems {carce one third part of Xent, aad 
not fo muchof Saffex, out of all the South Coaft of Great- 
Britain, efcaped being involved in this Darknefs. 

The Northern Limit, having paft over a much greater 
Space, has had more Obfervers, and is not lef curioufly 
determined than the other. We find by the Account given 
by the Reverend Mr. Roger Proffer, ReCtor of Haverford- 
Weft, that the Eclipfe was total there a Minute and half, 
whence it follows that Haverford was but about 6 Miles 
within the Limit ; and therefore that it entred onPembroke- 
fire about the middle of St. Brides Bay, leaving St. David's 
and Cardigan on the left Hand : and having craverfed thofe 
two Counties and Montgomery- fire, it entred on Shropfhire, 
leaving the Town of Shrewsbury x’. 40”. in the Shadow, as 
‘was obferved there by Dr. Hollings’: whereby it appears 
that Shrewsbury wasabout 8 Miles within the Limit. Thence 
it proceeded by the Eaft-fideof Chefbire, leaving Whitchurch 
and Nantwich a very little without; and paffing by Congleton 
went over the Peak of Darby{bire into Torkfhire, and croft 
the great Northern Road between Pontefract and Doncafter, 
f{omewhat nearer the former than the latter. For by the 
Obfervations of that curious Gentleman Zheophilus 
Shelton Efq; at Darrington about two Miles on this fide 
Pontefrad?, (in Lat. 53°. 40' and Long. Weft from London 
4’. 40". of time, as may be concluded from Norweod’s 
Meafure of a Degree) the Sun at 95. 11’, was reduced al- 
mott toa Point, which both in Colour and Size refembled 
the Planet Mars; but whilft he watched for the Total 
Eclipfe, chat Point grew bigger and the Darknefs dimi- 
nifhed:; whence he argued the Limit to have been very lit- 
tle more Southerly. And fince he has been informed that it 
was juft Total in Barnfdale, three Miles South from thence, 
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And that it was-fo at Badfworth about the fame Diftance 
from Darrington, we.are told by a-Letter of the Reverend 
and: Learned Mz. Daabsz,. chat he has a certain Account 
feom-that-Place, that the luminous Ring round the Moon 
was feenthere, whichwas.no where vifible: buc while the 
Felipfe was Total. From thefe Data we may f{écurely 
determine.the. Remainder of chis Track, and that the 
Edge of the Shadow having paft over the reft of Tork/hire 
weacoff to Sea about: Flamborough head. . 

So that of the forty Counties into. which Evigland is fab» 

divided, only the five-moft, Northerly have not had che Sun 
wholly hid from them ;and fix others have efcaped but.in 
part, vice Shroplbire, Chefbire and.York/hire; and the extream 
part of Darbyfbire on. the North, and Kent and Suffex on the. 
South; all che reft of the Kingdom having more or lefS 
fuffered. an Interval of Total Darknefs.. 
_ Lfhall not at prefent confider this Eclipfe-as univerfal, 
but only.as ic relaced to Eugland ; and ic hall {uffice to 
fay, thaethe Shadow came out of the Az/antick Ocean, 
having ‘paft. over the Iflands Azores; and that the 
Southern Limit thereof reach’d the Ifle of Ulbant; and. 
the Northweft Coafts.of Britanny between Bref? and More 
laix 2? and dividing. our Mlands of Guernfey and Ferfey,. jutt 
touched upon the Promontory of Normandy called Cape de 
Hague. And that after it had quitted England and traver- 
fed the German Ocean, it fell.on Jutland on the Southfide, 
and Norway on- the North; and.theace proceeded to the 
Faftwards over Sweden, Finland, &c. 

i€ remains now to confider the Figure, Pofition, Dire- 
Ction, Velocity and Magnitude of the Shadow at is. paft 
over us. And firft as tothe Figure, tis obvious that the Sha- 
dow of the Moon being a.Cone andthe Earth’s Surface 
fufficiently Spherical, the appareat Shadow on the Earth 
will be the common Interfection of a Cone and Sphere, 
which is aFigure hitherto little confidered by Geometers; 
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and not being #2 Plano is not to. be exa@ly defcribed but. 
in the Spherical or Conical Surface. How to find the Points 
of this Curve in all Cafes is taught by P. Courfer, ina ve- 
ry {carce Latin Book printed at Dijon in Bargundy, and 
publifhed at Paris in the Year 1663 : nor dol hear of any 
other Author that has handled the fame Subje@ fince, 
though capable and worthy of further Improvement. By 
what he there delivers, Prop. 11. 12. Lib. 1. ic will be eafi- 
ly underftood, that the Convexity. of fo {mall a part of 
the Earths Surface as the Shadow commonly occupies, can 
produce but an inconfiderable Effect ; fo that without fen- 
fible Errour we may take it for a Plain, and the SeCtion 
for a true Apollonian Ellipfis, whole tranfverfe Axis, by 
reafon.of «he finallnefS.of the Angle of rhe Cone; will be 
to its ‘Conjugate nearly as Radixs to the Sine of the Sun's 
Altitude at its Center, efpecially if he be confiderably ele- 
vared. But when he is near the Horizon, it will be ne- 
ceflary to have regard to the true Figure, by reafon of 
the great Length to which the Tranfverfe Axe is extended, 
and. particularly whemthe Shade is entrinz upon or leaving 
the Earth’s Disk: Of thefe perhaps a fuller Account may 
be given upon a further occafion. 

As to the Pofition of the 4xis of the Shadow, ‘it is mae 
nifeft that ic muft always lie in the Plane of a great Cir- 
cle of the Earth paffing through the Axis of the Cone of the 
Shade: and therefore it will be only requifite to ebtain the 
Azimuth and Alticude of the Sun at the Place where the 
Center of the Shade at any time is found, to determine 
the Situation of the Axe and Species of the Bilipfe required: 
Thus the middle of the Eclipfe at Lozdox having been ob- 
ferved at 94. 10'.45", by the given Latitude and Decli- 
nation we find his Azimuth about 59° 00’. and Alticude 
40°.46’. that is juft 40 Degrees high at the Center of the 
Shadow. Wherefore the Tranfverfe Axe of the Ellipfe 
was.to its Conjugate very near as Rad. tothe Sine of 40°, 
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or aS 1000 to 643 proxime; and did make’an Angle of 
59°, or very little more, with the Meridian paffing at 
that time. through. the Center of the Shade. 

Next the Dire@ion and the Velocity of the Motion 
wherewith-the Center. of the Shade paft overEngland comes 
to be confidered, wherein the Reader is to-be told that the 
Shadow. pafles in:a very compound-Curve, which, as the 
former, is not im plano, and only defcribable on the Surface 
of the Sphere: nor is its Motion equable, but compoun- 
ded of very many Elements producing a great Variety. 
By what Method ics ‘Points, and its Tangents: in thofe 
Points, are to be obtained, I. referve to the next Opportu- 
nity, this Account being. deftgned for the Curious in ge- 
neral: only.! muft. acquaint them, that: for fo {mall a 
part of the.Curve-as went over England, itmay be efteem- 
ed a right Line, with more Exactnefs than we-ufually find 
in moft of our Geographical Charts. And the like may be 
{aid forthe Velocity, which, thoughin our prefent Inftance 
it was-continually decreafing, may, for fo {hort a time, be 
tuppofed: to have been the fame without fenfible Errour. 

By a careful Caleulation-I have determined the Veloci« 
ty of the Motion, at the Time of the Middle of the Eclipfe 
at London, to have been 29 Geographical Miles ina Mi- 
nute of ‘Time quam priximé: and that its-Way made an 
Angle of 5,22. 45’ with the Meridiantowards the Eaftwards 
of the North; wherefore-the faid Way made an Angle witli 
the Axis of the Ellipfis.of 68°. 15’. And the greateft Duras 
tion of Total Darknefs having been 3',57’, (as was before 
thewn) it will follow, thac thar Diameter of the Elliptick 
Figure according to which:the Shade paft,was nolefs than 
114; Geogr, Miles. And from. the Elements of «the 
Conicks ’tis cafy to be proved, that fuppofing the Figure of 
the Shade a true Ellipfe, whofe Axes are as. Radius to 
the >ine of 4o Degrees, the greater Axis would be 17, 
Geograyhica] Miles, andthe lefler x10; and the neareft di- 
ilance between the Limits fuppofed Parallel 164 {uch Miles, 
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And this Length of the Axis of the Shade, derived pure- 
ly from the Continuance of Total Darknefs, is fully con- 
firmed by the obferved Diftance of the Parallel Limits ; the 
one pafling by Bad/worth in Tork/bire, the other by Cranbrook 
in Keat. For by. the two Latitudes 53°. 37’ and 51°. 6, 
with the Difference of Longitude;7' and 40” of Time, or 
1°.55',theDiftance of thele two Places is given 166 -Geogr. 
Miles; with the mean Angle of Pofition25 Degrees from 
the North Weftwardss wherefore this Arch.makes an An- 
gle with the Track of the Shade of 77°; : and hence the 
neareft Diftance of the Parallels becomes 16; fuch Milcs, 
which by the other Way. was found’ 164. 

If therefore we conclude the 4xis of the Shadow, when 
the Sun was juft 4o Degrees high, to have extended over 
2°.50' of agreat Circle, we may fecurely determine the 
Difference of the Sun and Moon’s Diameters at this time. 
For. the Difference.of the Horizontal Parallaxes of the 
Sun and Moon being found to be 60’. 38". (as fhall be 
hereafter fhewn, but is not required with extream exa@- 
nefs for this Purpofé) the Difference of the Parallaxes in 
Altitude at both Ends of the Axis, will be found to be :1’, 
56’; and by. fomuch did the Diameter of the Moon when 
forty Degrees high exceed that of the Sun: Hence the 
Horizontal Diameter of the Moon -im this Anomaly is 
found 33'.27“,which may ferve for a Ruleinall orher Cafes. 

I forbear.to mention the Chill and Damp which attended 
the DarknefS of this Eclipfe, of which moi Spe@ators 
were fenfible, and equally Judges. Nor {hall f trouble 
you with the Concern that appeard in all Sorts of Animals, 
Birds,Beafts and Fifbes uponthe Extination of the Sun, fince 
our {elves could not behold it wichout fome fenfe ofHorror. 

Laftly, lhave added the following Synopfs of {uch Ob- 
fervations as have hicherto come to my Hands: acknow- 
ledging the Favour of all thofe, who have been willing to 
promote our Endeayours to perfect the Doctrine of E- 
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Place Obferver {Beginn.|[mmer{(Emerf. (Tot{ End. 
hos a h. rot h. rn h- og 

Barton M. Bridges 3-53 

Bell-bar  |M. Fones 8. 6.2519. 9.45|9.83-2713-42 

Broadway 8.49.30!2.30 

Carmarth. 8.47.008-49.30]%3 

Cambridge |M. Cotes 9.14.37 10.25.57 

Canterbury |M.Gray 8.10.00 {10.24.30 

Chefter M. Ward 7.57.40 10. 6.35 

Crew M.Wright. | Qe a. 8 2.00.10. 9.00 

Dublin L. Arch Bifb\7.42.11 9:49.40 

Dublin M. Hawkins {7.41.30 9-48.45 

Exon __({L. Bifhop _ 8.55. of8. 59. 04.00:10. 0.00 

Exon [M. Hadfon |7.47030) 13.30, 10, O30 

Greenwich (M. Flamfteed . 3-14 

King’s Wald.M.Whitfide . 4.52 


Lianidan | 
Angle{ey ¢ M. Rowland 7.§2.30 
London __R. Society 
Northampt. \M. Hawkins 
Norton-courtiD. Harris 





8. 6 acl? 9 319. 12:263 2 3 10.20.00 


Je $2219. 9.2414, 2 10.85.35 
8, 8.55]9.1 3923191402 210.59 10.24.47 













Oxon {D. Xeill 3.30 10.15.10 
Paris Academy |8,.11.00 | 4100.28.00 
Plymouth 1M. Heines 17.41.00 8.45.30)8. 50.0014.30) 9-64. 30 


Portchefter '\C. Candler 
Salop D. Hollings 17.58. 0 ln.40|t0. 6,00 
Upminfter \M. Derham |8. 7-4119-10.58l9.14. 6 3. Sftorr4gs 
Wanfted |M. Pound |8. 6.3719. 9.28l9.1 2.48 3.20]10 20.32 
Weymouth _\M. Hobbs 8.54.00 8.58.00 4.00 

Witley M. Baxter $7.59. 0 RS 10.13.00 


IV. 


9. 22519. 6.15 3.50 
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IV. 4n Account of 2 Book, Bibliographi Anatomice 
Specimen, ive Catalogus omnium pene du€forum,gut 
abHIPPOCRATE ad HARVAIUM 
Rem Anatomicam ex profeffo vel obiter {criptis illu- 
firarunt, &c. Curd & Studio FACOBI 
DOUG L AS, M.D. Reg. Soc. §. & in Colleg. 
Chirurg. Londinenfi Preleté. Anatom. 8v9. Londini 


i715. 


HE Author of this Treatife, whofe admirable Skil! 

in the Practice of DifleQions, as weil-as in the 
Theory of theStructure of the Parts, ieaves him not ma- 
ny Equals, in order to difcover what Improvements and 
Progre(s Anatomy has met wich, and wich what Induitry 
the Study of it has been cultivated, has with much Ap- 
plication perufed a very great Number of Authors who 
have.advanced the Science ; obferving therein who have 
the Honour of being the fir(t Difcoverers, and who have 
unjuftly arrogated cto.themlelves that Title, that each: 
may receive a due Proportion of Praife according to his 
Merit. And in this Decifion he has impartially weighed 
their Deferts,- the better to lay beforethe Reader the In- 
crea(e of chefe Studies, and ro determine more exactly the 
Differences that have arifen about who are firil inventors; 
which the Book; Chapter and Page where they are treated 
of will eafily manifett.. 

The Hiftory, Livesand Elogiesafcrib’d to Anatomifis, 
which he has inferted either from their own Writings, ox 
their Editors, or Commentators, will afferd a prea: Va- 
riety of Pleafure, in which he has been particulary care- 

. Tr Fy 
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ful to fet downthe Names, Sur-Names, Country, Time 
of their Birth, whac Year they diedin, under what Ma- 
{ters educated, where they flourifh’d, and in what part of 
Anatomy they excell'd. 

Nor has he been lefs diligent in the Account he has gi- 
ven of the Books of Anatomy, which his. Friends fupply’d 
him with in .greac Number. The Reader will {ee -here 
laid before him, all the {everal Editions, in what Language, 
what Volume they were printed'in, with the Place and 
date of the Year they were publifhed at; and which are 
the firft Impreffions, and which copied fromthem. Nor 
has he judged it improper.to give fome Account of the Fi- 
gures difpers'd up and down in Anatomical Books ;as whe- 
ther they were Originals or Copies, cut in Wood or Cop- 
per, &c. To thefe he has added three Indexes, whofe 
Ufe will be feen by the Titles. As for the difference of 
Style remarkable in this Treatife, It is chiefly owing to 
the Variety of Authors made ufe of, he thinking himfelf 
not at Liberty co vary the Expreffion of them whofe Au- 
thority he quotes, 

He fays he would willingly have recounted the great 
Advantage Anatomy has received from the Exg/ifh Nation: 
but out of juft Regard to their Merits, he has refign’d this 
Province to his Friend Mr. William Becket, whofe Induftry 
in collecting their Writings will not in his Opinion exceed 
his Talent and Abilities to recommend them to the World, 

He hopes the Reader wi'l pardon him in this, chat as 
feveral Books and Editions came fate to his Hands, he was 
forc’d to add the omiffa feparately : which being in greater 
Number than at firft expected, the Author earneftly de- 
fires the Favour of thofe who have in their Collections any 
ching of this kind here omitted, that they would pleaie 
<o communicate the fame, in order to render this firft Spe- 
civice Kill more complete. 


FINT s, 








a pro. mis diverfe dois + Btipid: 
elvetix.locis,; &e: dJohanne: 
. Math. P. Tigurino. & R.S.S: 
\. Gluing an.Account.of divers 
) squeak 784 Infee > 














OBS TIONES. Pon LeePA eae ; 
TAN Ni CA, Grenovici in Olfervatora Regie babite 
anno MDCCXiI, ae Gog 










fe of Saline of thé the Oce- 
an, and of the [everal Lakes that emitt no. Rivers 3 witha 
| Propofal, ‘by help: thereof, to difcover the Age of the Worlds 
Produced befere the Royal Society by. Edmund Halley. 
RSE “Scere - ; 
















ineat: Perfpedive, ora New ; 
fing of alt manner of Objet, &e. By ; 







TE. NSS. Or, The Tépo- 

graphy of the ancitnt Town and Parifh of. LEEDS ‘and. 
Parts adjacent, “in the County of YORK, &c, ByRalph 
Thoresby, Flas Fellow of the Royal Society, Lerdom, 





{ 266 ) 





caer treet tan narmne amen, 





I. Axperimenta Barometrica pro varia diverfi Aeris 
Elafticitate exploranda, in variis Helvetiz locis, oc- 
caftone Excurfionis Alpine, menfe Sept. Anni pre- 
teriti fufeepte. Ope Tubi. 32 digit. Parifin. lon- 
gi, 2 linn. diametro. 4 Johanne Jacobo Scheuch- 
zero, M. D. Math. P. Tigurino. & R.S.S. 


Olumna prima notat Aerem inTubo reliQum. Secunda 

alcicudinem Mercurii {upra Argenti vivi fuperfici- 

em; Zertia {patia Aeris expanfi. Quarta notat defcen- 
fum Mercurii propter Aerem relictum. 


D. 6. Septembr. Zizwri, Barometri totius altitudo hor: 8. 
ant. erat 26-digit.. Parifiens. 4 linn. He 9% vero 26 digg. 
43 lion. 





Col. f. Col, If. Col. IL Col. IV. 
digg. fdigg. —_ lin. digg. lin. digg, lin. 
3 19 9 bis 12. 6+ bis 6 94 
6 16 8 1S 7: 9 84 
6 72 3} 15 8 9 9 
9 { 
12 tr bis | 20 3 bis 14 §: 
15 9 «9 bis | 22 6 dis 16 97 
18 7 721 24 ore } «8 uf 
7 6§ ' 24 8 18 1o% 
20 5 3 | 27 obis | 27 i 
24 3 3 , 28 x1 bis | 2300«S «SS 
27 rt 6 1 30 74 bis 2qoorot 
39 oO 4 | 32 tGtbis; 26 o 


2 D. 
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D. 11. Sept: in Pafcuo A/pino Ennen{elwen gent Averen 
Montis Liberi, Glaronenfis ditionis, bh» 1. pom, ceelo fe: 
reno Altitudo totius Barometri 23. 10 bis. 


Col, |. Col, I. Col, NE Col. IV. 
digg. | digg. lin. digg. lin. { digg. lin. 
3 13 7 13 6 5 3 
6 15 731 16 4 8 2¢ 
9 13 3 18 7 fe) 7 
12 ur rz} 20 9 12 : 
1g 9 fe) 22 9 | 14 10 
18 6 Ir 25 fe) 16 IK 
21 4 rr 26 10 13 1X 
24 3 ) 28 10 20 10 
27 ri 4 30 5 22 6 
30 O 2 3E 8 23 8 


D, 12 Sept. h.7. ant. ceelo fereno, aff Socber£jugo editi- 
ore Montis Liberi. Altitudototius Barometri 21. 8. 





3 17 6 14 6 4 2 

6 14 7 17 3 7 I 

9 12 6 19 6 9 2 
12 10 5 2 6 1 | 3 

15 8 § | 23 6 | 13 3 

18 6 5 25 3 1s 3 
23 4 4 7 27 I 17 I 
24 2 944) 29 oi | 18 lot 
27 I 4 30 6 29 4 
30 o) 2 31 8 2 6 


D; 12. Sept: h 9. ant. ceelofereno, auf dent Blattenffock. 
jugo editiore Montis Liberi, Alcitudo cor. Barom. 21.6. 





3 | 17 25| 14 6 4 : 
6 | 14 5 47 5 7 I 
9 | 4 19 6 9 2 
12 | 10 45 21 5 11 rs 
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Col. | Col, IL Col, HL. Col. IV. 


digg. | digg, lin. | digg, lin. | digg. lin. 
1s 8 7 23 43 | rr 
18 | 6 7 25 3 | 4 Ir 
21 4 8 27 3 | 16 10 
24 2 9 | 29 oO 18 9 
27 | z 3 30 5 20 3 
30 re) 3 31 6 2t 3 


D.14. Sept. h.r2- intra tpfam Venam Chalybis Saraactanam, 
300. incizca pafius ab oftio, coelo foris fereno. Baro- 
metri totus altitudo 24, 4. 24. 3. 


3 , 18 9 13. tr} 6$§ 7 
6 15. 9 16 I 8 7 
9 13 5 18 5 19 if 
12 11 3 20 7 13 I 
15 9 L 22 9 15 3 
18 7 ) 24 10 17 4 
zt 4 tI 27 ° 19 5 
24 3 fa) 28 Te) 24 4 
27 I 4 30 6 23 ) 
30 fe 3 3I 6 24 x 


Extra hanc Venam metallicam fub dio eandem altitudi« 
aem obfervavi Mercurii in Barometro integro, item in 3 
& 9 digg. Aetisin tubo reiifti Sed notandum eftaerem 
in intimis fodinz partibus, ubi experimenta: feci, fuiffe 
ob ignem preterito die accenfum (quo venam duriffimam 
coquunt foflores) rarefactum, & locum hypocaufti inftar 
moderate calefactum. 

N.B. Multis experimentis coram R. Societate factis compere 
tumeft, Aeris compre ffi'vires Flofticas effe ut ponderacomprin 
mentia diredte. His Cl Scheuchzeri olfervatis patet eandem 
in Aére. rarifacto obtinere regulam quam proxime; Nam licet 
differentia aligqua repersatur, tanta now eff, ut ab inegqualite 
diamet ri Tubi non facile oriatur.’ Ut autem experithinta hac 
vite fant, oportebi: Tubi capacitatem, immilfo unclatim Mer- 
curio, im equsies partes dividi, loco partium longitudine 
equalinm, Bo- 


sasha ose nae em pL tl die 


BotaNicumM Hortenfe IV. 


Giving an Account of divers Rare Plants, Obferved 
the laff Summer 4. D. 1714. in feveral Curi- 
ous Gardens about London and particularly the 
Society of Apothecaries Phyfick-Garden at Chel- 
fea. 

By James Petiver, F. R. S. 








, Continued from the laft TZranfactions. 








47 Plante Nafiflorx. Snout-Flowers. 
Lehoof Snapdragon. Ray Hift. Plantar. p- 567. 
A I 


3 

Cymbalaria Hedere terreftris folio, flore maximo. 
Antirrhino {eu Linaria affinis fol. Hedera cerreftris. Blor. 

Batav. 

Afarina Lob. Lugd.915 fig. 2. 
Afarina Lob. flore Hedere terreftris 1. B. 3. App. 340. fig. 
Afarina fterilis, Sevena Narbonenfis agri Lob. Obf’ 329 ic. 
Afarina five faxatilis Hederula Lob. Icon. 601. 
Efedera faxatilis Fon’. 856. fig. 2. 
Fiederaterreftris, magno flore C, B. 306. Phyt. 609. 3. 

Its Flowers, Seeds and Cap{ules plainly thew it to be a 
kind of Swapdragon. Lobel {ays this grows wild in Nar- 
bone and Provence (from whence I fhould be glad to {ee 
it,) but his Figure does not exprefs the Hoarinefs with 
which our Leaves are endowed, nor are its Flowers fo 
large or @xact. 1 firft {aw this elegane Plant in the 

Xx Amftir- 
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Amfterdam PhyGick- Garden, Florrinz in July, and fince at 

Chelfea, 

48. Englith Yellow Panley Ray's Britifh Herbal. Zab. 37. 

10, 
Viola montana lutea grandiflora woffras Ray 105.2. 5. Sy. 
ed,215.8. 
Viola §.Jont. 853. Ger. 704. 

Mr. Ray obferved this in divers boggy mountainous 
Paftures in Darby-fhire, Tork(hire, and Wales. Je Flowers 
very well ia our Gardens, and makes a beautiful edging. 

49. Bog Violet. Rays Britith Herball Tab. 37. Fig. 5. 
Viola palu(tris rotundifolia Pit. Hilt. Oxcn.. 144. 4. Tab. 

9. fig 2. Ray 1050. 4. Synopf. 152. 4. edit. 2, p. 214. 4, 
Viola paluftris rovundifo ia glabra Moris. Oxon, 475.5, 

(dt. 5. Tab. 35: fiz. 

Dr. Plot firt difcovercd this in the Bogs about Stor- 
wood in Oxfordjbire, and Chifwell in Barkjbire, fince which 
it hath been found in the like Places. between Wickam and 
Croydon in Sarry pleatifully,. from whence it was. rrasif- 
planted into Chelfea Garden, \t Fiorers in April and May. 
50. Hairy Wood Violet. Rays Britifh Herball Tab. 37. fig. 7, 
Viola Zrachelii folio Morret. pin. 125. . 
Viola Martia hirfuta, major, inodora Plot, Oxon 144. 3. 

Ray 1051. 5,Syrtopf 152.6. ed. 2.p, 2415. 4, 

Viola Martia major, hirfura inodora Aloris. Oxe 475. 4. S. 

5 Tab. 35. fig. 

Grows plentifully in Chariton end other. Woods in Kent, 
Sc. It Flowers in March and Apr sl. 

gt. Upright Zree-Violet. Ray toga.is 
Viola arboxefcens vel. potius crecta Camer, Epit. ¢11- fig, 
opt. 
Vials aflurgens tricolor Ger. 503. Ic. 2+ Fon. 854. fig. 
Viola elatior Cluf. 309.. 
Viola Martia axborefcens purpurea C.B. 195. 2. 


Viola Martia furreQtis cauliculis Lod. Ic, 610. 2. 
Jacea 
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Jacea tricolor, {urre&tis caulibus, quibufdam aréorea dia 

Chabr. 510, Ne. 3. 1B 3.1. 32. p. 5.47. fig. 

Clufius ablerved this to grow common in the Wood: of 
Anfiria and Styria. Dr. Morifon in his Hiff, Oxon yp. 
476. fays this is found in Englandon the Tops of Mouy- 
tains and in Woods, which has not as yet been obferved, 
either by the inquifitive Mr. Ray or any other. 


Plante. Baccifere. Berry-bearing Plants. 
52. Long Horfe-tongue Ray 663. 1. 
Bonifacia five Biflingua Chabr. 45. tc.5.& 6. 1,B. 1.15, 

p. 575- fig. 

Hippoglofium Camer. Epit. 919. fig. 

Hippogloffam Diofcoridis & Laurotaxa Phinii Col. 165. 
fig. opt, 

Hippoglaftam five Biflingua Barrel. pl. 5. Ic. 249. Park. 

702. Ic. 

Flippogloffum mas & feminx Ger. 761. Ic. 1. & 2. Jontt. 908. 

le 1. & 2. 

Radix: ddea, Hippoglofium Col. phyc. 64. fig. 
Rufcus anguftifolius, frudu folio innafcente El. Bot. 70. 

Lnft..79. 

This and the next are accurately Figured by Columua 
& Barrellier. The peculiarity of this Plant isto havea 
fmall.tongue like the Xcy or Fruit of the Afb-trec, growing 
from the middle Rib on the under fide of each Leaf. 

Grows on fhady Mountains in Ital and Hungary, 

53. Round Horfe-tongue Ray 663. 2. 
Laarus Alexandrina Camer. Epit 936. Ic. Chabr. 46. Ta 1. Te 

Burs bg. p. 574 fig- 

Laurus Alexandrina & Chamedaphne Col. 165. jig. opt. 
Laurus Alexandrina genuina Park. 700. fig. 1. 
Laurus Alexandrina vera Diofc. & Theophr. Barrel. 6. Ic. 


250. +8 
Laurus alex. fructu folio.infidente C B. 305. 
2 xX xX 2 Rujens 
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Rafcas latifolia, fruétu folio innafcente E. B.°70. Znf.79. 

I have a very fair Specimen of this in Flower, gathered 
with the laft ac Gibralter by Dr. Pelham Fonfton a curious 
Botanift. 

54. Cherry Nightfhade Ray 673. 4. 

Amomum Plinii Ger. 289. fig. Fonf. 361. fig. 
Amomum Plinii Strycnodendron five Solanam arborefcens Lob. 

ic. 265. 1. Belg. 322 Odf- 136. fig. 
Pfeudo-Capficum {cu Amomum Plinii Park. parad. 427. fig. 7, 
Solanum fruticofum Tabern. 578. Ic. 2. 
Solanum fruticofum baceiferum CB. 166.9. phyt.29. 
Solanum fruticofum Americanum didum Amomum Plinii 

Park. 3.53 fig. 

Tes an old Inhabitant in our Gardens, where it Flowers 
about Midfummer, and its Cherry-dike Fruit is ripe in the 
Winter. 

I have received this from the Maderas, where Dr. Sloaz, 
that Confummate Botanift, has alfo obferved it. 

55. Virginia Potatoes Ray 675+ 14. 

Batata Virginiana { Virginianorum & Pappus Ger. 78x. 
fig. Fonft. 927. fig. 

Arachidna Theophr. forté Papas Peruanorum Cluf. 97, fig. 

Papas {eu Battatas Virginianorum Park. parad. 517. fig. 3. 

Papas radix, ex qua Edulium Chunno dium conficitur 
Fof. Acoffa \. 4 ¢. 17. imo Panis loco utuntur quem 
Chunno di&um vocant 72. |. 3. cap. 20. 

Solanum tuberofum C B. phyt- 301. 19+ 

Solanum tw. efculentum CB. 167. 13. Prodr. 89. fig: opt. 

We are obliged to that indefatigable Boranift Ca/par 
Bauhine for a moft accurate Figure and full Defcription of 
this ufeful Root, which was firft difcovered in Virginia 
and there call'd Openanck. 

Ir was firft cultivated in Jreland, and now aboutLondon, 
and in many Counties of Great Britain. It Flowers from 
Fuly till Autumn and then Fraits, altho’ rarely ripens. 

Herbz 
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Herbz capitibus ftellatis {eu echinatis, 
Herbs with Star or Burr heads. 


56. Avicens Abtilon Ray 699.1. H. Oxon.53 1. 
Althea \utea Ger. 790:fig. Fonf. 935. fig. 
Althea \utea five Abutilon Avicenne puratum Park. 304. 


Ie 5. 
Althea luteis floribus Lob. Ic. 635.1. Belg. 801-Obf 374. 
fj 


ge . 
Althea Theophrafti fl. luteo CB. 316.8. phyt. 632. 8. 
Althea Zheophrafi fl. luteo, quibufdam Abutilon 1B. 2. bE 

23. p-958. fig. Chabr. 302. 1c. £. 

Cafpar Bauhine obferved this Plant, altho’ an Avmaal, 2 
Cubits high, between Ferraria and Bononia. Its alfoa 
Native of both the Zudies, from whence I have received it. 

57.Betony Mallow Ray 593.3 H.Oxon 522. xi. 
Alcea Betonice folio fl. purpureo violaceo Barrel. 7.2. Ic. 


1189. 

Ma'va Betonice folioH. Blef. 285. Poce. 15. fig Zan.1 30. 

fig. 52. . 

Malacoides Betonice folio Inft. R.H. 98. 

This clegant Mallow grows wild in Tufcany, from whence 
ic was fent me by Pet. Antony Micheli the Grand Duke’s 
Botanift as alfo from the Reverend Brano Tozzi Abbot of 
Vailambrofe and Fellow of the Royal Society, 

58. Cupain his Dwarf Spearwort Ray 3. p. 361.27: 
Ranunculus A/peffris paluftris, lignofus, fol. Ocimi echina- 

tus H. Cathol. . 

Ranunculus Siculus fol. rotundo vix ferrato Gazoph. Natur. 

Tab. 24. fig. 9. opt. 

This is a imall ftooping Plant, with pretry large Heads, 
its Leaves broad and lightly notcht. Grows wild in Sicily. 

59. Mutet Crowfoot Ray 582. 5. 
Ranunculus magnus valde hirfutus. fl, luceo-I. B. 3.1, 30 p: 

417. fig. Chabr. 465. Ice 6; 

Ranuncae 
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Ranunculasmont, {ubhirfueus, Geranii folio C B. 182. 13. 
Ranunculus moatanus fubhirfucus; Geranii falioC B. pr.96. 
6. fig. ; 
Ranunculus mone latifol; hirfacus alter CB. phyt. 323.15, 
CB. in his: Phytopinax fays-he firft found this on Mount 
Mutet near Bafil, and afterwards.on Rofsberg near Zubing in 
Wirtenbergh. 1 received the ‘firlt Specimen of this from 
Mr. Jacob Bobart-at Oxford. 


Herbx Tetrapetde. Quaterpetals. 

60. Babylonion Cres, Ray 8214. 1. 
Draba prima umbellataC B. phyt. 174. 1. 
Draba vulgaris Park. 849. fig. 3. 
Draba Diofcoridis Jon. 274. fig. 1. 
Draba five Arabis Chabr. 195. lc. 6. 
Draba multis fl. albo. 1B. 2. Laz. p.939. fig. 
Draba wmbellata vel Draba maj, capitulis donata CB, ro9.x. 
Arabisfive Draba & Nafturtium Babylonicum Lob. Ic. 224. 

1 Belg. 267. fig: OOf tri. 

Grows in the Borders of Fields about Vienna plentifully, 
as alfo in the like Places'in Z+aly and Frawce. Flowring 
in May and Fane. 
64. Bur Rocket Ray 804. 4. 
Erucagofegetum El, Bot. 199, Inft.152, 

Eruca Monfpeliaca filiqua quadrangula Park. 824. fig. 
Eruca Monfp. fil. quadrangula echinatd CB. 99: 14. phyt. 

149-15. prodr. 41. 7.fige Opt. 

Raphaniftrnm difpermon Mon{pel. fil. quadrangula echina- 

ta A. Leyd. 5.20. 

Sinapi echinatum Lugd. 647. fig. Chabr. 275. 1c. 3. 1. B. 2. 

l. 21. p. 858. fig. 

Grows about Moxtpelier in Corn. Vt Flowers and Seeds in 
Fane, &e. , 
62. Ever-green Perfian Tufts Ray 837. 7. 

Thlafpi feuricofum Leucoii folio latifol, CB. 108. 1. prodr. 

49: 9 Park. Thlafpi 
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Thlafpi frat. umbellatum Perficum, fol. Leucodi inftar fem 
' pervirentibus H. Oxon 296. 23. - 
Thiafpi \atifal. platycarpon, Leucoii foliis Bocc. 55, fig. 
opt: 
Thlapi fempervirens & florens Dodart. 119. fig. 
Thlafpidium frutic. Leucoii folio {emperflorens E. B. 183. 

Inft. 2145 . 

Thlafpio fruticofo di Perfia, con fogiia di Xeirz, di fiore odo 
rato Zanon 106. Tab: 74. fig. 

This ‘isalways green, Flowers long and efpecially to- 
wards the Winter, its {aid to come from Perfta,. Boccone.. 
found it wild about Palermo in Sicily. 

63. Garlick Crefs Ray 834.19. | 
Scorodo. thafpi Ulifis Aldrovandi Chabr. 294.1e. 1.1. B. 2. 4. 

22. p. 932. fig. 

Thiafpi A/iium redolens H. Oxon.297.28. Tab. 18. fig, 

That very great and laborious Naturalift Uliffes Aldro- 
vandus firftdifcovered this Plant prowing about Bononta. 
St Flowers and ‘Seeds in Chelfea-Garden early in the Spring: 


Plante: t.pentapetalo. - Cinquepetals. 
64: Dwarf Gentzan with a large Flower Ray 718.2. . 
Gentiana Apina magno flore 1B. 3.1 34. p. 523: fig. 
Gentiana Alp. pumila,’ /atifol. magno flore Elem. Botan, 
96. 
Gentiana .d/p, magno #7. ceruléo violaceo Mariana-Chabr. 
503. Ie. 6.. 
Gentiana 5. Gentianella major verna Cluf- 314. fig.. 
Gentianella Alpina verna major Park. qox. fig. 1. 
Géntianella Ap. latifol. magno flore C Bs 287.1. phyt. 347. 
46 prod, 97.6. X61: . 
Gentianella Helvetica Lob. Jeon. 310, 1. Belg. 381. 
Gentianella:Campanste flore purp. Helvetia Ady: rZo. fige 
IB. makes this and the Aaguftifelia to be the fame. 
Grows: 
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Growson molt Mountains in Auftria,Styria and Swifferland, 
where it Flowers in their Spring, viz. in Fane, or as {oon as 
the Snow there melts. . 

This elegant Plant is pretcy common in moft of our Covs- 
trey Gardens. 

65. Pona’s blew Valerian Ray 745. 66 
Cervicaria Valeriancides exrulea CB. 95. 20. 
Rapunculus Valerianoides ceruleus umbellatus Boer. 104. 3. 
Rapuatium umbellacum Col. phyt. 2. p. 22. 
Trachelio azuro umbellifero Pong Ital. 44. fig. 
Trachelium ambelliferam cxruleum Park. 645. 8. 
Vilerianoides Alpin. Trachelii folio, fl. coccineis Alm. Bot. 


379. | 

This is very different from the Zelephium fl. purpureis 
Lobel. le. 389. 2.as Columna and C B. feom him take to be 
the fame. | 

Pona,in his Italian Edition of the Plants on Mount Baldus, 
gives the firlt Figure and Defcription of this elegant Plant, 
which he received from Signior Contareni at Venice, and 
fuppofes it'to come from Candy ; but Pere Barrelier {ays it 
grows in imoift fhady Places not only about Rome but 72- 
lentia in Spain, where its alfo fometimes found with a white 
Flower. \ts blew umbelliferous Tufts make a beautiful 
Shew in our Phyfck Garden where it Flowers from Midfum- 
mer till the end of September. 

66. Childing Pizk Ray 990.13. H.Ox. 563.21. 
Caryophyllas fylv. prolifer CB. 209. 6. phyt. 393. 18- 
Caryophyllus prolifera Park. 1338. fig. t. 

Betonica Corouaria {quamofa fylv. Chabr. 446. Ic. 6. 1B. 3. 
1. 29. p- 335. fig. 
dimeris prolifera Lob. Ic. 449.1. Belg. 534. Fonft, 599s 
ge 5« 
Grows in barren Paftares in many Parts of France, Italy, 


Germany, &c, 
67. Gray 
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67. Gray Stitchwort Ray 1020.7. H. Ox..546,440 
Holofteum Hort. incanum vulgare Nobis. | 
Caryophyllus. Holofteus Ger. 277. xi. Fonft. 595. fig. 15. 
Caryophyllus Holofteus.comentofus I B. 3.1.29. p. 360. fig. 
Park. 1339. fig. 7. . 
Caryophylius Holof. tomentofus latifolius. CB. 210. 2. 
Pr, 194+ 5+ 
Lychais maritima incana & tomentofa A. Oxon. 546.44, 
Myofotis comentofla Livari« folio amplo. E B, 21 1-Jn/t. 244. 
The Defeription of 1B. and others much better agree 
with this Plant than that of C B. prodr, p. 104. 5- 
There is no good Figure of this Herb altho a Common 
Edging in every Cowntrey Garden. . 
. 68. Penny's Myrtle Cifiws Ray 1olr. 13. 
Afcyrum Balearicum frutefcens, magno flore luteo, fel. 
“‘minoribus lucidis fubtus verrucofis 7. Salvadore. 
Myrto-Ciftus Pennei Cluf. 68. fig. Pan.67. fig. Parks 665 fig. 
Ger. 1098. fig. 16. Font. 1279.. fig. 16. Tb. Ic. 1054. 2 
Myrto-Cefes Pennci, fl. luceis oblongis Chabr. 103. le. 2. 
1 B.2.1.13. p. 2. fige 
Dr. Pennya famous Phyfitian of London ana a very cuti- 
ous Naturalift of that time, firft communicated chis 
Plant A. D.1580. which he had. gathered on the Ifland 
Majorca to Carolus Claftus, who gave a. Figure of it, and 
from whence all other Authors have fince copied it. We 
are lately obliged to Dr. John Saluadore at Barcelona for 
the more perfect Knowledge of it, who amongft many 
other very curious and Rare Plants gathered in that Ifland 
and Minorca, fent me this under the Name as above, of 
which it is.a true Species. | | 
69. Matthiolus his Coris or St. Fohn’sewort Ray 1018. 4. 
Coris C Bin Matth. 663. fig. opt.Cam.678. fig. Park. 570. 
fig. 1. Fonft. 544. fig. 1. Lob. Ic, 403. 1. Belg. 489. Obf. 
220, fig. 
Coris Intea CB. 280.1. lutea major phyt. §48. 1. 
y 


Hype- 
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Hypericoides Corts quorundam& Coris legitimaa Cretica 

Chabr, 456. Ie. 5. 1. B..3. 129. p. 384: fig. 

Fypericuns {eu Coris legitimaErice fimilis H.0xen 469. 4. 
Hypericum Syriacum tenuiffimo & glauee folio £/. Bot. 

222 Jnft.255- 

Matthiolus {ays this grows in dry Grounds and Hills in 
many Places of /taly, and by Caurara a Village of Ligwria, 
as Camerarins aflerts. 

I take this by its Figure to be diflereat from: Bellvs and 
Pona theit Cords legitina Cretica. 

70. Succory Mullein. 
Blattaria Céchore? folio villofo Nobis. 
an Blattaria Orient. Agrimenia folio. T. Coral, 

Its Leaves {pread on the Ground, are deeply cut long 
and hoary, fromthe midét of thefe rife fender Stalks, 
much branched and full of fmall yellow Flowers which {oon 

Ihave as yet fee this in Chelfew Garden only. 

716 Great Pile Trefoil Ray 968.12. A. Ox. 177.94. 
Lotus Hzmorrhoidalis fue Trifolram Ffémorroid. majus: 

Park. 1102, fig. & 

Lotus pentaphylios filiquofus villofus CB. 332. 9. 
Lotus. polyceratos frutefcens incana alba, Alignis curtis. 

craftoribus & brevioribus erectis AL. Ox. 177. 14 
Oxytriphyllum aleeram Strzbonii Herbarioram. Lod. Ady. 


381.fi 
Trifolion album, rectum hiclacum. valde Chabr. 180. Te. 1 

1B. 2, 1.17. p. 360. fig. 

Trifolium Hmerrhoidiet Lob. illaftr. 52. 

Grows plentifully abour Montpelier, Lobel fays ics alfo. 
found about Eyons and Turin, 

The Leaves or rather the Seed given ity Powder from 30 
Grains to 60 in Red Wine, is faid tobe very. effeQual in cu- 
ving the Piles. 

72. Lefer Pile Trefoit Ray 968 xi. 
Lotus 
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Lotus Yemorrhboidalis alter minus five Lotus. Lybica Dal 
Park, 1102. £. 9, 
Lotus filiquofus glaber, fore rotundo C B. 332. £0. 
Lotus Lybica Dalechampii Lugd.. sa9- fig. 
Lotus LybicaDalech. velgo H. Leyd. 384, 
Trifolium ceCtam Mon{peffulanum UB, a 1.47. p: 3 59. fae fige 
Trifolium rectam Mon/pef. fl. rotundo C B phyt. 666. 46... 
Grows by River fides and moift Places about Mefina, 
Calabria and Montpelier. 
73. Camerarius his Birds Foot Trefoil. Ray 970: 30, 
Lotus filiquis Ornishopodiz CB. 332. 2. phyt. 667. 36. 1B. 
2.117. p. 359. fig. 
Lotus peculiaris, filiquis Ornithopedii Camer. Hort. 91. Ic, 


25..0pt. 
Lotus Orpithopodii filiquis, fl. lytco, nigtis lincis, ftriato 

Chabr. 158. lot. 

Lotus polyceratos annuus procumbens latifolius, filiquis 

Ornithopodii H. Ox. 176. 8, | 
Lotus fylveftris Creticus Park. trot. fig.4. ex Pona Ital. 143. 

That Reverend Divine and Botanift Sir George Wheeler, 
obferved this in the ZflandCorfu. - 

74, Fine Fumitery Ray 406. 3. H, Ox 261. xi. 
Fumaria cenuifolia Ger. 928. fig. 3. Fonft. 1088, fig. 3. 
Famaria minor five tenuifolia Park. 287. fig. 2, 

Famaria minor tenuifolia C B. 143.3. phyt. 245. 2+ 
Fumaria minoryrve tenvifolia farre@a Chaby, 27 7. Ic. 6.1 B. 

3-126 p.203.fg. 

Capnos tenuifolia Claf. 208. fig. 2. Hip. 375+ fig, Lob. Ic. 

757. 2. Belg. 914 Obf. 438. 

Grows among{t Corn and by Pathways ahout Afontpelier, 
and in divers parts.of Spain where its called Palomilla, and 
flowers in April and My. 

75. Barcelona Hart Fumitory. 
Fumaria henneaphyllos Alifpanica faxatilis Becc. Muf. 3 3. 


Tab. 73. | 
2 Yy? Fumarta 
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Famaria heneaphyllos Hifpan. faxatilis, f.-vario, Barred, 
866. Ic. 42. 
Fumaria Hip. faxatilis, fol. amplioribus .cordiformibus, 
fem. compreffis El Bét. 334- Inf. gr.2. — 

_Dr. Salvadore obfeeved tenis in the Fiffures. of Mount 
Serrat, andin the Hermits Walls about Barcelona where it 
Flowers in May, ‘Fane, and-Fuly. 

The curious: Datchefs Dowager of Beaufort fhewed: me 
very fair Specimens of this Plant, which her Grace raifed 
from Seed Thad given her. | 


Plantz frudétutricocco. Plants with Treble Husks. 
and Seed. 
76. Garden Sparge Ray 866. 18. 

Latbyris C B, io-Matth. 868. figi t. Cam 968. fig. opt: 
Lathyris major C B.293.1. phyt..577. t- 
Lathyris major Hortenfts Park. 19. fig. 1. 
Lathyris five Cataputia minor Chabr. 535. 1¢.4..1B. 3. p. 880. 

fig. Fonft. 503. fig. 18. 

Cataputia minor Lob. le: 362. #. Belz..4z9 Of. 197. Ger. 

405. fig, 14. 
Cataputia minot five -Lathyris anguftifolia. Zab.587. Ic 2. 
Tithymalus \atifolius Cataputia diQus H. Leyd. 

Grows {pontaneonfly in many. Gardens, where it Flowers. 
and Seeds in Fuly and duguft. 

77+ Red Flowred Sparge Ray 864. 2. 

Characias Monfpelicnfium Cul, & Matth. Lod. Ic, 359, 2 
_ Belg. 43. Obf. 194. fig, 2. Adv. 152. 
Tithymalus Amygdaloides five Characias Chabr.. 534» Ic, 2s 

IB: 3.1. 34. p 672. fee. 
Tithymalus Characias 1.Ctaf. 188; fig. tZi/p. 43.6. fign 
Lithymelus Characias Mon(pelienfium Parks 186.2. Fon, 
_ 499fig.8 
Tichy malus Characias rubens peregrinus:C B. 290. 2. phyt. 


572.1, 
2 Clufins 
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Cluftas obferved this on the rough Mountains of Spaiz, 
its alfo found in Jtalyand about Montpelier in ftoncy Places. 
Itsdark red Flowers, diftinguith it from others like it. 

78. Montpelier Meadow Spurge. 

Tithymalus Lithofpermi majoris folio Bor. Monfp. 205. 
An Tithymalus Tingitanus Linaria folio,lunato flore H.Leyd. 
An Tithymalus Linariz folio, lunato flore H. Blef- 313. 

Dr. Niéffole that curious Botanift fent me this Flant a- 
mong many others gathered about Montpelier. 

79. Soft Spurge of Mount Polline. 

Tithymalus Montis Pollini, fol.& fructu pubefcencibus. 
Its Stalks brown and hoary as.are its Leaves which grow 

alternately and not thick fer. {¢ Flowers and Seeds in Fuly 

and Auguff. 

Mont. Vaillant fene me a Specimenand Seedof this from 
Paris. 

80, Cambridge Corn Spurge Ray 868.22. 

Tithymalus Segetam longifolius Cat. Cant. apps. 

It grows inthe Corn beyond Kingfton-wood in the Road’ 
to Géovlingey in Cambridge-fbire, where [ found it in com- 
pany with Mr. ames Sherard, an accurate Botanift and welt 
verft in the Knowledge of our Englifh Plants: 

81. Cyprefs Spurge Ray 865. 19. 7. Ox. Bob. 335. 4: 
Tithymalis Cupreflinus Font. 449: fig. 5-H, Ox: Bob. 335: 

git. Tabs le. 594. fig. 2. Hift. 2. p.293-£ 3: opt: 

Tithymalas Pines Ger. 402. fig. 6- opt. 

Fithymalus Cypariftias C B.2 91. 2.1: Efula’Chabr. §32-Ic. 
6. 1B. 331.34 p» 663. fig. Cam, 964. fig. Lob. Obf 192: 
fig. 3. Adv. r51.C B in Marth, 865. fig. 5. Lugd. 1644 
fig. 2. opt. 

Tithymalus-Cyparifias minor C B phyt. 575: 15, 

Tithymalus Cypariffias vulg. Park. 193. defer. 3 but its Fi-- 
gureis of the Pytixfa or Efula major. — 

Pertues. Wr. Tournefort {aysthe Root of this Spurge isa 
proper Cathartick ia Aydropick aad CachecFic Bodies, as al- 
{o for intermittent Feavers given from 3fS to 3ij with 20 

rains 
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Grains of Mergsrias dulcis and 30 of Cream of Tartar, 10, 
15 or 20 Of its Seed is a {trong Purge, and the Bafis of 
Fernelius his Pil. ex Efula, its Dole ij. The Roots of this 
Plant are alfo uféd ia the Beneditta Laxativa. Alydrago- 
gunr eximium Renodei, Extract. eximium & Cholagogum 
Rolfinchii. 

It grows pretty common in many Gardens. 

82. Common Sea Spurge Ray Brit, Herbal. 74d. 53. fig. 8. 
Tithymalus maritimus C B 291. 8. phyt. 974. xi. 
‘Tithymalus Paralias Chabr. 534. Ic. 6.1 B. 3.1 34.p.674. 

bg: Lob. Kc. 354.2, Belg. 430. Of 191, fig. Camer. 962. 
fiz. opt. 

Tithy malas paralius fe maritimus Park. 184. fig Ger. gor. 
fig. 1. Fonft. 498. fig 1. opt. Marth. Lugd, 1643. fig. 2. 

N 47. fig. 1. Tab. §93.1¢ 1. Aift. 2. p. 292.63. CB in 

Marth. 864. fig. 3. 

This elegant Spurge is found on moft of the Sea Coatts 
of Eyrope. 

83. Small Portland Spurge. 
Tithymalus waritimus minor Portlandicus. 

From a {mall downright fingle Root, rife flender Stalks 
with longifh oval Leaves not thick fet (as in the common 
Sea-Spurge) at the Top come {mall Umbels of Flowers and 
Seeds like other Spurges. It grows not a Span high even in 
our Gardens where it is very luxuriant. 

The Reverend Mr. William Stoneffreet, that accurate 
Botanift, fick difcovered this about a Year fince on a nar- 
row Neck of Land covered with Peebles which joyns 
Portland with the Coatt -of Dorfet-fire. 

Arbores Pififlore. Trees with Pea-blooms. 

84. Bean Zrefcil-tree. Ray 1721.1. 
AnagyrisCam. 671. fig. Ger. 1239, fig. 1. Font, 1427. figs. 
Anagyris t. Tabern. 1089. Ic. 2. Hift. Vol. 2. p.794. £ 1. 
Anagyris non fetidamajor vel Alpina C B. 391. 3. 
Anagyris five Laburnum majus Park, 245. fig. 2. opt. 

Anagy- 
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Anagyris minus ftens vel Laburnum Lob: fe. 2 ps 49. % 
@ Belg. ap. 56. fig: 
Laburnum Chabr. 78.1c: r. 
Laburnym arbor trifolia Anagyridifimilis 1 Bt. xi. ps3 61. fi 
Te Flowers in May, Fune,&c. On Saleve & Fura two Moun- 
tains near Geneva where Mr. Ray obferved it, as alfo. on- 
the Alps of Savoy. 
85. Great podded, Baftard Sena Rayg23. 1. H Ox. 122.1. 
Colugea Scorpoides Lob. Ic. 86; 2. pt. a Belg. t00. T. 2. 
Adv. 405. fig. Chabr. 82.1e 1. 1B. 4. 1. xi. p. 381. fige 
Gere 1116. fig, 2. Fon. 1299. fig. 2. 
Colutea Scorpioides 1. Zab. rogr. Ic. 1-Hitt.695. fi 2. 
C€olutea Scorpoides 1. elatior Claf: 97. fig, 
Colutea Scorpioides major Park..227. fig. 2. 
Colutea Scoopisides elatior & major frutefcens .0+:222.1.- 
Colutea fligquofs five Scorpisides major C B: 397. 2. 
Emerus vulgd Cafalp. 117. 
Mr, Ray has obferved unis about Montpelier, Geneva, &ci 
- 86. Common Bladder Baltard Sena Ray 1720. 1. 
Colutea Ger. 1116. fig. 1. Fonf. 1299. fig.1. Tab, 1090. e.z. 
Colutea Theoph. Lob. le: 88.2. pt. 2. Belg. rot. T.2.Obf-5 3.0. 
Colucea Pefcaria vulgaris Park.227.4g. 1.C 8. 396. 1. 
Colutea Welicaria Chabr. 81. \c.6. 1B. 1.4.xi.. p. 380. fig. 
Emeri alterum genus Cafalp. 147. 
Gsows about7 rent plentifully,as alfo anMMountV efuvius,crc.. 
Arbores Bacciferz. Bevry-trees. 
87. Widdow- way] Ray 1710. ¢. 12. Lecaan 83. 50. 
Olivella Bifpanis. Garoupe Narbonenf: Frembd Seidel paft’ 
Germ. 
Chamelea Dod, 633.fig Cam. 673. fig. opt. 
Chamelea tricoccos. C B. 462.1. Cla. 87. fig.1. Hip. 170. 
fig Chabr. 46 1c. 3-1B 1.15. p 584, fig, Park.202. fig.5. 
Chamelea Arabum tricoccos Ger. 1215. fig. Fomf.4402. fig, 
1. Tab. 1074. Ic. 2. 
Chamelea. vers aliis- 7ricoccos, Mezereon Cam. Hort. 39. 
Chamu- 
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Chaimealea vera, aliis Tricoccos Lob. Ic. 369. 2. Adv. 157. 
fig. Belz. 448. fig. 
Grows plentifully in Olive Grounds and on the Rocky 
Hills about A/entpedier. 
88. Flain Ovall Mock-Privet.. 
Phyllyrea folio {ubrotundo vix ferrato. 
_ _ TheleZeaves much refemble the Figure in Camerarins his 
Epitome p. 90..marked thus * but its. notches lefs vifible. 
89. True Mock Privet. 
Phyllyrea vera, folto acuto, -bafi lato. 


This alfo is very lightly notcht. 
90. Olive Mock rivet. Ray Dendt.53.2. 
Phillyrea Olea Epheftace folio Hort, Med. Chelf. Pluk. Zab. 
ro. fig. 5. 
Thele Faves are oblong, pointed and wholly plain. 
gx. Fine dented, {mall leaved Mock-Privet. 

Phyllyrea folio minori arguté ferrato, 

The only Tree of this I have as yet {een is in the 
Wildernefs of the Bifhop of London’s Garden at Fulham. 

‘gt. Common Mock-Privet. Ray 1585. 2. 

Phillyrea fol. Liguftri C B. 476. 4. 
Phillyrealatiore folio Ger. 1209. fig. Fonft. 1395. fig. 2, 
Phillyrea \atiufculo fol. Chabr.4x. lc2. 1 B.t. Ls. p.$39. fig. 
Phillyrea 3 Clu’ 52. fig. 2. Hifp..68. fig. 
Phillyrea anguftifolia |,Park.1443 fig, 4 fecundum \conem, 

Grows wild in Spain and about Montpelier. 

93- Common Narrow Mock-Privet Ray. 1585. 1. 

Phillyrea abguitifolia Ger. 120). fig. 1. Fonft. 1595. fig. 1. 

Chabr. 42. \c. 1.1. B. t. 1. 5+. 538. fig. Lob. Ic. 2. p. 132. 

Belg. T. 2.p. 154. fig. Obf 565. fig. 
Fhillyreaanguftifolia 1 CB, 476. 5- 
Phillyrea 4 Clut: 52. fig. 3. 27i/p. 64: fig- 

Frequent about Montpelier. 

We thall Conclude with the Zadian Herbs and Trees in the 
next TranfaQtions. 
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Obfervationes JO VIS. 
Anno MDCCXIII. 
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Team meaed 


Temp. per Tempora | Die Solis Augufti 9. |Digantiz 
Horolog. lcorredta. a Vertice. 
h 


a: é “ 


Aquarii A in effufione A- I 
que tranfiic 3 | 
12 48 37112 46 -clJovis centrum tranfiit 
12 §2 36]'2 49 59, Aquarii 73ta Cat. Brit. | 
prima ad # tranfiit j 

13 4 21/13 ¥.4q/Aquarii in aqua y tranfiit |60 49 10 
Afcenf ret. % 34133 5 

Dift. a Polo Bor. 99 21,40: 

Longitudo % 9 26 Sool 

Latitudo Auft. rag 8] 





12 4o qye2 37 27 60 32 50 





60 48 35 
60 46 20 








Die 


( 289 ) 
[Zempr per Fempora | Die Lune Auguiiiro. “(Ditintiz| 


















Horolog. jcorrecta, | 171}. a Vertice. 
h. roa h. sou - : oO + nF 
Iz 36 2nt2 33 5 s5\Aquarii x‘ tranfiic 60 32 50} 
12 44 26112 42 oOJovis centeum tranfiit _|60_ 52. 90 


12 48 53)t2 46 27 Aquarii 73/2 tranfiie — 

cent re&. % 341 26 5 

Diftant-a Polo -9925 § 

Longitud. Jov. 3 9 18 17] 

Laticude Auf} 125 40) 
| Die Lunz O@obris 26. . 

7 29 16) 7 28 42 Aquarii in Clune o tranftit (63 34 40 

7 36 34 7 36 oJovis centrumtranfiit [63 co ¢ 

8 14 34 814 olAquarii8ome primaad Ler|62  ¢ 20! 

8.317 45 8 17 r1Aquarii 84rafeg. ad peranfl62 37 5 
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Afcenfio recta x 335 4t 30 } 

Diftantia a Polo tor 33 20 

Longitude Jovis * 3 16 oof 
Matitudo Auft. rig 8 i 
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Die Martis O@ob. 27. 

7 25 40 7 23 34 Aquarii Clunise tranfiic [63 

733 6 7 33 oo Jovis centrum tranffit' ~ 62 

8 11 00 8 8 54'Aquarii prima ad + tranfiit {62 

8 14 10 8 12 4'Sequens ad + tranfiic 62 
Afcenfio re. % 335 43 20 
Diftantia a Polo 101 32 30 


Longituudo * 317 58 
| Latitudo Auft.” 1 19 09] 
Die Jovis Octob. 29. 
7 18 219, 7 15 r9'Aquarii o cranfiit 63 
26 10| 7 23 ooJovis centrum trafiir 62 
8 3 47/8 o 37)Primaad ¥ cranfiic 62 





6 55| 8 -3 4s\Sequens ad + tranfiic 162. 
rr Aaa 
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Die Jovis Ottob. 29. 
Aftenfio recta ¥ 335 47 45 
Diftantia a Polo 10? 30 35 
Langitudo Jov. x 3 2241 
Latituda Auft. 4:18 49 


Ohfervations MARTIS. 
Anno MDCCXIHI. 
Temp. per; Fempera | Die-Mercarii Feb. 18. {Diftantix 
Horolog. |correcta. 1713: a Vertice 
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h, ’ , h. ?] a ; ° 
12 28 3812 28 2olLeonis in poplice vtranfit {47 2 15 
12 51 6|82 43 48iinancone Alx wy @tranhin4s 5 40 
10 21/63 3 3{Virginis romaCat.Brit.rtris7 57 40 





Langitudo % 27 4600 
jLaticudo Bor. 350 10] 
Die Martis Martii 3. 

tl 55 52frx 53  2tn vertice Virginis y tranfg3 20 co 
(2 4 50]t% 2 co Martiscentrumtranfiit 45 14 20 
8 4ifn vuleu Virginis x tranfiit4; 15 25 
17 4&\Undecia Virginisstranhit44 3 30 
27 35)\Virginis 16. ia Cervicectr.46 33 25 
% BC 47 in 17ma Cat Br tranf44 33 45 

Alc. ret. Martis175. 1 145; 
(Pit. a Polo Bor. 83°46 45: 

| 








Longitudo = 2257 33] 
Latitudo Bor, 3.43 37) __. 
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Temp. per/Tempora Die Martis Aprilis 7. Diftantiz | 
Horolog. | correcta, 1713. a Vertice i 
hy the, | 
9 4479 3 4o[Sub Ventre Leonis » og trant. 2 35 25 
9 17 37| 9 16 00|Martis centrum traniiit 4r §C 
9 38 £0) 9 36 33[Prima Virg.Cat. Br. w trontlat 44 50 
9 45 00! 9 af} 23[Borea in Wertice ES tranfiar 37 £5 


Afe. reQti Martis.165 45 40 

Diftantiaa Pol& S115 16 
Longit. Martis 1 13 30 40 
Latitudo Bor, = 2.26 31 
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Die Mercurii Aprilis 8. 
9 « 4419 © 29Leonis x tranfiic 142 35 30 
9 14 15] 9 13 oaAfértis centrum crantiit i 43 4c 
9 35 719 33 §2\Virginis  cranfiic I 55 
“9 GV 3B 9g 47 ‘iivebine Etanie 4t 3 15 
| Ate, re. Martis 165 4x ook | 
AG tet aPolo 811600! 
ongitud. Martisner3 26 44 

Latitudo Bor, 2235 
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Die Veneris Maii 1. . 
7 §5 9,7 50 00Martis centrum. tranfiit [44 17 30 
8 18 1218 14 %3Hn Vertice, Virginis y tran{lg3 20 00 
8 33 14) 8 28 5lIn Vulcu Virginis @tranfiq3. 15 30 
Alc. re@: Martis 166'59 40 
Diffantiaa Polo 82 49 50 
Longitndo mm 151500 
Latitudo Bor. 1274 
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\Temp. per;Tempora | Die Saturni Maii 2. |Di@antia 
|Horolog. korrecta. . E713. | fa Vertice. 
ho, ,h, , oo. oy hi 
7 §2 45) 7 47 00\Martiscentrumtranfiit [44 24 20 
815 718 9 22(Virginis y tranfiic 43 20 5 
8 30 8 8 24 23)Virginis + cranfiit 43 15 25} 
Afc. rect. Martis 167 £0 00) 
Diftahtia.a Polo 82 56 40 
Longitudo..% 1527 5 
Latitudo Bor 12520 





















Obfervations LUN &. 
| Anno MDCCXIII. 
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reas SY taaapemmvenetl tance 
. Die: Solis Januarii 25. 
18 9 33! 8 7 23/Telefcopica ¢’tranfiit 28 26 20 
Sry 5) 8 2 55/Tauri123%¢Cat.Brit.tranl27 2 304 
§ 20 20 8 18 rojlunz limbus preced. " 

‘ tranfiit, centro A Vrettice’ 7 









Dift."a Polo vifa 66 4 40 
(Sed adhibit.Paral.65 39 5 
Longic. Lunz x 24 56 30 
(Latitudo Bor. 057 00 
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Temp. perfTempora | Die Lunz Januarii 26. |Diftanciz 
\Horolog. jcorrecta. | 1713. a Vertice | 






coms << 


he, 1) \ he pal oy 
8 26 41) 8 24 36]Propus tranfiic 28 13 30) 
8 37 311 8 35. 26|Pes Caftoris » tranfiit 28 54 50 
8 45 38) 8 43 26 (al Caftoris » tranfii 28 50 4o 
-9 9 4319 7 38|Lunz limbus precedens 
| " tranfiit, conttoa Vertice¢ °° 45 © 
9 10 50,9 8 45jLunz centrum tranf lim-y 
boremotoaVertice > 9° 5 
9 1% 30] 9 16 25|Lunz cufpis Bor. a Vertice28 30 10 
9.27 50] 9 25 45lrorum 46ta Cat, Br.tran{'|28 26 10 
°9 4% 44) 9 40 39hrorumin Inguine & tranfj28 59. 30 
Af. rect. cent. ». 97 43 50 
Dift.a Polovifa 6717 § 
Adhibit4 Parallaxi66 51 15 
| \Longit. Lune a 7 618 
LatitudoAuft. o 848 













Obfervationns SATELLITUM JOVIS. 


OS AT Sa; SANTEE 





__ Dié Veneris O€ob. 30. 
6 56 306 52 35 Quartus Sarelles vifus eft emergens ab 
umbra, diametro Jovis diftans a terti 
ei proximo ad dextram, Tubo {cil. 
oo pedum- a 
4 90/7 00. oojClare explenduic, & linea ducta a proxi- 
1 mo illo per centrum Jovis emergentem 
et ad: Auftrum, ftw fcilicet in- 
Verio. 
7 32 30\Pegafi « tranfiic per planum Arcus me. 
- ridionalis. 
Die Saturni Novemb. 7.. 
7 13 t 5 | emer ni emergebat, vel potius 








7 36 31 


. emergere incipiebat. Tubo octo pedum 
9 5 11/8 57 oofPifcium d in Lino auftralitranfiit. NB: 
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N.B. Stella illa Tele{copica a que die Fanuariir5° Canam 
preceffit, Afcenfionem rectam tune habuit 81° 28'+, c difta. 
bat a Polo 66°58 20’, wade fit Longitudo ejas a 22° 9% 
cum Latitudine Auftralio? 13'5. Elec autem eft ea ipfa ftella 
ad quam applicabatur Fupiter in Statione fecunds, anno 163.4 
Februatii 6, camque non nift tribus {ui corporis diametris ad 
Auftrum reliquit, obfervante Gaflendo: ut habetur inter Ob- 
fervata ejus pag 174. Et ad eandem Mars obfervatus eff 
Septembris to anne 1644 mane, ut videre eft in Prolegome: 
nis Selenographie' Heveliane pag. 65 cr Fig. «. Versi 
multum ufui erit, ad accuratam Nedi Jovis determinationem, 
ejufque motus, fi modo inter fellas fixas planum orbita Fovialis 
non hereat immobile. Etenim poft decur[ura' 83 annorum, qui- 
bus Jupiter fatis accurate feptem abfolvit pericdos, anno feil, 
1717, Januarii 10. mane, Planeta ftellams ilam corporaliter 
reget vel faltem firinget, {pectaculo quidem raro neque hadtenus 
quod {ciam Aftronomis in Fove conceffo. 

Stella. autem ipa, etiamft Tele{coptca vocetur,fudo calo c abe 
fente Luna inermis ocull aclem non fugit ; comitemque habet (e- 
quentem ad Auftram,. Cy femidiametro Solis circtter diftantem, 
apud quans con{pictetar Fupiter arétifime conjunttas, Die vi- 
cefimo Fulii anni proximi 1716 mane. . 








TV. An Account of an Experiment made by 
Dr. Brook Taylor affifted by. Mr, Hawkesbee, 
in order to difcover the Law of the Magnetical At= 
traction. 


Y Order of the Royal Seciety Mr, ZZawkesbee and 

my {elf made an Experiment with the great Load- 

ftone belonging to the Royal Society, in order to difco- 
ver the Law of the Magnetical Aerra@ion; and not long 
a after 
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after T gave an account of it co the Society in a Letter to 
Dr. Sloane, (who was then Secretary) dated Fume 25.1712. 
Since that, Mr. AYarkesbee made another Experiment of 
the fame nature with a (maller Loadftone; which he has 
given an account of in the Philofophical Tranfactions No, 
335. But upon comparing the Numbers of that Experi- 
ment with thofe of the other, I find the Numbers of the 
firft Experiment to be very much more regular. Where- 
fore { conclude that to be the beft Experiment, and fince 
no notice has been taken of the Account I gave of it, and 
I have reafon to believe Mr. Hawkesbee loft the Table I 
left with him for the Society, of the Numbers relating to 
it, I take this occafion to prefent the Society with the fol- 
lowing Accountof it. 

We placed the great Loadftone belonging to the Royal 
Society fo, that it’s two Poles lay in the Plane of the Ho- 
rizon, and were in a Line exactly at right Angles with 
the natural DireCtion of the Needle we made ufe of, 
(which was that Dr. Z7Zal/ey had made to obferve the Vari- 
ations with). And by means of a Carriage contrived for 
that purpofe, the Stone was eafily moved to and fro, the 
Poles continuing always in the fame Line.. The Needle 
was fo placed, that the Center it play’d upon was in the 
fame Line with the Poles of the Stone ; the North Pole 
being towards the Needle. We meafured the Diftances 
from the Center of the Needle.to the Extremity of the 
Stone ; and we found the Variations of the Needle from 
its nataral Pofition to be as in the followiog Table. 





Oiftanc.| Variac. | Diftant.| Variat. [| Piftane. Variat. 
Feet | oy Feet oo ty Feet o 
r | &t 45 4 | 16 o1 7 | 3 30 
2 | 55 oo 5 920 8 | 2 20 
3 1 3000 1) 6 53531 9 yo 


( 296 ) 


V. A fhort Account of the Caufe of the Saltnefs 
of the Ocean, and of the feveral Lakes that emit 
no Rivers; with a Propofal, by help thereof, to dif. 
cover the Age of the World. Produced before the 
Royal-Society by Edmund Halley, R. S. Sécr. 





TP Here have been many Atrempts made and Propo- 
fals offered, to afcertain from the Appearances of 
Nature, what may have been the Antiquity of this Globe 
of Earth; on which, by the Evidence of Sacred Writ, 
Mankind has dwelc about 6000 Years 5 or according to 
the Septuagint above 7020. But whereas we are there told 
that the Formation of Mas was the laft A&@ of the Crea 
tor, ‘tis no where revealed in Scripture how long the 
Earth had exifted before this lat Creation, nor how long 
thofé five Days that preceeded it may be to be accoun- 
ted; fince we areelfewhere told, that in refpec of the 
Almighty a thoufand Years is as one Day, being equal- 
ly no part of Eternity; Nor can ic well be conceived how 
thofe Days fhould be to be underftood of natural Days, 
fince they are mentioned as Meafures of Time before the 
Creation of the Sun, which was not till the Fourth Day. 
And’tis certain Adam found the Eerth, at his firft Produe 
ction, fully replenifhed with all forts of other Animals. 
This Enquiry feeming to me well to deferve Confiderati- 
on, and worthy the Thoughts of the Royal Society, I fhall 
take leave to propofe an Expedient for determining the 
Age of the World by a Medium, as I take it, wholly new, 
and which in my Opinion feems to promife {uccefs, 
though the Event cannot be judged of till after a long Pe- 
riod of Time 5 fubmitting the fame to their better Judg. 
ment, 
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ment. What fuggefted this Notion was an Obfervation { 
had made, that all the Lakes in the World, ' properly fo 
calidd, ‘are found to be Salt, fome more fome lefs than the 
Ocean Sea, which in the prefent cafe may al(o be eftee- 
meda Lake; fince by that term I mean fuch {tanding Wa- 
rers as perpetually receive Rivers running into them, and 
have no Exité or Evacuation, 

--The'Number of thefe Lakes, in the known Parts of the 
World is exceeding {mall, and indeed upon Enquiry. 
cannot be certain there are in.all any more than four or 
five, vize firft, The Cafpian Sea; fecondly, The Mare 
Mortuuw or Lacus Afphaltites; thirdly, The Lake on which 
ftands the City of Mexico, and fourthly, The Lake of 
Titicacain Pers, which by a Channel of about fifty Leagues 
communicates with a fifth and {maller, call'd the Lake 
of Paria, neither of which have any other Exite. Of thefe 
the Cafpian, which is by much the greateft, is reported 
to be fomewhat lefs fale than the Ocean. The Lacus Af- 
phaltites is fo exceedingly Salr, that its Waters feem fully 
fated, or {carce capable to diffolve any more 5 whence in 
Summer-time its Banks are incruftated with great Quan- 
tities of dry Salt, of fomewhat a more pungent nature 
than the Marine, as having aRelifh of Sal Armoniac ; as 
I was informed by a curious Gentleman that was upon 
the place. 

The Lake of Mexico properly {peaking is two Lakes, 
divided by the Canfways that lead to the City, which is 
built in Wlands in the midft of the Lake, undoubtedly for 
its Security ; after the Idea, tis probable, its firft Founders 
borrowed from their Beavers, who build their Houfes on 
Damms they make in the Rivers after that manner. 
Now that part of the Lake which is to the Northwards of 
the Zown and Canfways, receives a River of a confiderable 
magnitude, which being fomewhat higher than the other, 
does with a fmall Fall exonerate ic {elf in the Southern 

Bbhb part 
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part, which is lower. Of thefe the lower is found to be 
falr, ‘but to what degree I cannor yet learn; though the 
upper be almoft freth. 

And the Lake of Ziticaca, being near eighty Leagues 
in circumference, and receiving {everal confiderable freth 
Rivers, has its Warers, by the Teftimony of Herreraand 
Acofta, fo brackifh as not to be potable, though nor ful- 
ly fo fale as that of the Ocean; and the like they affirm 
of that of Paria, into which the Lake of Titicaca does in 
part exonerate it felf, and which { doubr not will be found 
much falcer chan it, if ic were enquired into, 

Now } conceive that as all chefe Lakes do receive Ri- 
versand have no Exite or Difcharge, fo “twill be neceffa- 
ry that their Waters rife and cover the Land, until {ach 
time as their Surfaces are fufficiently extended, fo as to ex 
hale in Vapourthat Water that is poured in by the Rivers 
and confequently that Lakes mutt be bigger or leffer ac- 
cording to the Quantity of the frefh they receive. But 
the Vapours thus exhaled are perfectly frefh, fo thae the 
faline Particles that are brought in by cheRivers remain be- 
hind, whilft the frefh evaporates; and hence’tis evident 
that the Salt in the Lakes will be continually augmented, 
and the Water grow {alrer and falter. But in Lakes thac 
have an Axéte, as the Lake of Genefaret, otherwife call’d 
that of Ziberias, and the upper Lake of Mexico, and in- 
deed in moft others, the Wacer being continually running 
off, is fupply’d by new freth river Water, in which the 
faline Particles are fo few as by no means to be perceived, 

Now if this be the truc Reafon of the Saltne(s of rhefe 
Lakes, tis not improbable but char the Ocean it felf is 
become falt from the {ame Caufe, and we are thereby fur- 
nifhed with an Argument for eftimating the Duration of 
all Things, from an-Obfervacion of rhe Increment of Salt- 
nefs in their Waters. For if it be obferved what Quanti- 
ry of Sale is at prefent contained in a certain Weight of the 

2. Water 
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Water of the Cafpian Sea, for example, taken ara certain. 
Place, in the dryeft Weather; and after fome. Centurys of 
Years the fame Weight of. Water, taken in the fame place 
and under'the fame Cireumitances, be found to.contain. a. 
fenfibly greater Quantity of Sale chan at the:time of the. 
fir. Experiment, we may by the Rule of Proportion, take 
an eflimate of the whoje time wherein the Water would 
acljuire. che Degree of Saltge(s.we at prefenc find in ic. 
And this Argument:would be the more conclufive, ifby 
a like Experiment a. fimular Encreafe in the Saltnefs of 
the Ocean thould be obferved: for chat, after the {ame 
manner as aforefaid, receives innumerable Rivers, all 
which depefite their faline Particles therein and are a- 
gain {upplyed, as {| have elfewhere fhewn, by the Vapours 
of the “ceam, which rife therefrom in Atoms of pure Wa- 
ter, without the leaft admixture of Sale. But the Rivers 
in their long Paflage’ over the Earth.do imbibe fome of 
the faline Particles thereof, though in fo {mall a Quanti- 
cy as-not to be perceived, ualefs in thefecheir Depofiro- 
rics after a long Tra of time. And if upon repeating 
the Experiment, after another equal Number of Ages, it 
fhall be found 'that the Saltnefs is further encreafed with 
the fame !ncrement as before, then what is now. propofed 
as Efyporheticall would appear little lefs than Demontftra- 
tive. But fince this Argument can be of no ule to Our- 
felves, it requiring very great Incervals of timeto come 
to our Conclufion, it wereto be wifhed that the ancient 
Greek and Latin Authors had delivered down to us the 
degree of the Salcnefs of the Sea, as it was about 2000 
Years ago: forthen it cannot be doubted but that the 
Difference between what is now found and what then was, 
would become very fenfible [recommend it therefore 
to the Socéety, as opportunity fhall offer, to procure the Ex- 
periments to be made of the prefent degree of Salcnefs 
of the Ocean, and of as many of thefe Lakes as can be 
Bbb2 come 
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come at, thatthey may ftand upon Record for the benefit 
of fucure Ages. 

If ic be objeGted that the Water of the Osean, and per- 
haps of fome of thefe Lakes, might at che‘firft Beginning 
of Things, in fome meafure contain Salt, fo as to difturb 
the Proportionality of the Encreafe of Saltne(s inthem, I 
will not difpute ic: But thall obferve-that fuch a Suppo- 
fition would by fo much contra the ‘Age of the World, 
within the Date to be derived from the foregoing Argu- 
ment, which is chiefly intended to refute the ancient No- 
tion, fome have of late entertained, of the Eternity of all 
Things; though perhaps by it che World may be found 
much older than marry have hitherto imagined. 








Accounts of BOO.KS. 


I, Linear Perfpetive, or 4. New: Method of repre. 
fenting juftly -all manner of Objeéts, &c. By. 
Brook Taylor, L. L. D. aud R, S. Secr. 8vo. 
London, 1715, 


9 HE Author of this Book; finding theiAn of Per-. 
| {pective to be very imperfect in the Books that haye 
hitherto been publifh’d on thar Subje@, thought it worch 
his while to confider the whole matter anew 5 and from 
a careful Examination of the Principles this Art-is foune . 
ded‘upon, he has endeavoured to eftablith:fome Theo- 
rems, by means of whiclithe Practice of it might be ren- 
der’d more general and eafy than has yet been done. In 
order co this, ar firft fight he found -ir neceflary.to make 
ufe of new Terms of Are; the old-ones feeming not to 
2. be 
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be expreffive enough of what is meant by them, and beiag 
adapted to too confined an Idea of the Principles of this. 
Art. In the old Perfpective the chiefeft regard is had to: 
the Ground Plane, that is, the Plane of the Horizon; 

from whence is derived the Fforizontal Line, and by 

means of that Line the Reprefentations of fome Figures 

are found by good fimple Conftruétions. But then the 
Figures in all other Planes are drawn by reducing them to 
the Horizontal Plane by means of Perpendiculars ; which 
is an inartificial round-abour way, makes a great Con- 
fufion of Lines, and isnot capable of fo much Exactnefs, 

This confined way of treating this Subject, proceeds from 
the {trong Pofleffion the Mind is bred up in of the Notions 
of Upwards and Downwards, which makes one apt to re- 
fer.all other irregular Pofitions to thofe principal ones.. 
But the Minds of all Artifts fhould be drawn as muchas 
can be from fuch confined Ways of thinking, and they. 
fhould be taught to accuftom themfelves, as mach as may 
be, to confider Nature in: its general View, without 
minding-thofe particular Relations which things have with 
refpe@t to themfelves. For this reafon our Author has 
rejected the Term of Horizontal Line, becaufe it con 

fines the Mind too much to the particular confideration 
of the Horizontal Plane : but heconfiders all Planes alike, 

and.all:Figures as they.are in themfelves, without confi- 

dering their Relation to us ; leaving the Areift ro do thar, 

when hecomes to apply the general Rules of: practice to 

any-particular Defign. 

This Treatife is very fhort, becaufe the Author has 
confined himfelf only-to give the general Rules of pra-. 
tice, leaving the Reader co himfelf orto a Mafter to find 
' out varticular Examples to exercife himfelf.in. Yet he 
hopes he has omitted nothing that is material to the un- 
derftanding of this Art in the-fullextent.of ic. The whele 
Beok confifts of five Sections. 

Bb b 3 The 
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“The fir Se&tion contains an Explanation of the funda- 
mental Principle of this Arc, wich che Deiinitions of the 
Terms, and four Theorems. ‘ine fundamental Principle 
of this Art, is, that the Reprefentation of any Point isa 
Point on the Pi@ure where ic is cut by a Line drawn 
from the original Point reaily placed where ic.ought co 
feem to be, tothe place o: the SpeGators Eye ; and con- 
fequentiy, the Reprefentation of any Line is the tnterfe- 
Ction of the Picture with a Surface made by drawing 
Lines from the place of the Spectator’s Eye, to the feveral 
Points of the original Line to be reprefented, really placed 
where it ought to feem to be. For thefe Lines which 
come from the feveral Points of the original Obje@-to he 
placed in its proper Situation, to the Spefator skye, are 
as fo many vifual Rays which make the Obje& fenfible. 

‘When a Right Line is continued in infinitum, the Vi- 
fual Ray becomes at lat parallel to iz, and an Chje@ of 
any given bignefs, if ic goes ftill further and further off 
on that Line, will at laft teem to vanith ; and at that time 
the place of its Reprefentation on the Piture is the i’oint 
where the Ray parallel co the original Line cuts the Pi- 
Qure. For this reafon our Author has thought it proper 
to call chat Point the Vanifhirg Moins of fuch an criginal 
Line (and confequently of all others parallel.co it (Def.5.) 
And for the fame Reafon he calls that Line on the 
Picture a Vanifbing Line (Def. 6.) which is produced by 
the InterfeQion of the Picture with a: lane pafling thro’ 
the Spectator’s Eye parallel to an original Plane. There 
are ten Definitions in all, but thete are the principal. 
And in our Author's Method thefe Vanifhing Points and 
Vanifhing Lines are of great ufe for the Reprefentation of 
any Line paffing through its vanifhing Point. (Prop. +.) 
Having found cheReprefencarion of one Point in any Line, 
by any Method whatfoever, he findsthe Reprefentation of 


the whole Line by its vanifhing Point, which he fhews an 
ealy 
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eafy Way to find in Propp 6, 8, tz. which are in che 
{econd Se@tion. And by this means he folves {everal Fro. 
blems in PerfpeGtive, which itis not poffible to do by the 
common Way, atleaft withour a great deal of Difficulry, 
and a great Confufion of Lines. And by. this Method 
he fhews how the compleat Reprefentations of any pro- 
pofed Figures may be found, having given the Reprefen- 
tation only of {ome principal parts of them. The fe- 
cond Section contains feveral Propofitions to that purpofe, 
fhewing how to find the vanifhing Points and Lines of 
propofed Lines and Planes, according to che feveral Cir- 
cumftances propofed ; and by the means of them, howto 
find the Reprefentation of any given Figure. In the End 
of this Section there are fome Examples, in the Defcripti- 
on of the regular Solids and {ome other Figures. 

The third Se@tion fhews how to find the Reprefenta- 
tion of the Shadows of all Objects. 

‘The fourth Sedtion fhews how co find the Reprefentati- 
ons of the Reflexions of Figures made by polifh’d Planes. 

The fifth SeQion contains a few.Propofitions relating 
tothe inverfe Method of Perfpective ; or the manner of 
examining. a Pidture already. drawn; fo as to find out 
what Poince the Picture is ro-be {een from, or having that 
given, to find what the Figures are which are defcribed 
en the Picture. 

Our Author has obferved that there may. be avery 
good Expedient made ule of in painting of large Rooms 
and Churches, which is drawn from the Nature of thofeé 
Rays which produce the Vanifhing Points. This not being 
mention’d in the Book it (elf, he thinks it not improper to 
take notice of it here: The Expedient is this, Having {ome 
way or other found the Reprefentation of one Point of a 
Line chat is wanted inthe Picture, to find the whole Line, 
pafs a Thread ftretch’d through the place of the Specta- 
ror’s Eye, in a Direction parallel co the Direétion the ori 

gina 


( 304 ) 

ginal Line ought cobeia, and che Shadow of that Thread 
caft by a Candle, fo as ro pafs through the given Point oa 
the Pi@ure will be che Reprefentation fought. Ths iea- 
fon of this Confruction is, becaufe the Rays of Light 
that pafs from the Candle to the Thread fe fircee’1, make 
the Plane which generates the Reprefentarion {aught (fee: 
Prop. 1.) And theremay be other Expedients of the like 
nature gather'd from the fame Principle, 








I,DUCATUS LEODIENS IS, 
Or 
The Topography of the ancient Town and Parifh 
of LEED Sand Parts adjacent, in the County of 
YORK, &c. By Ralph Thoresby, E/; 
Fellow of the Royal-Society, London. Fol.1715. 


“Hl O' the diligent and curious Author of this Work 

do not profeffedly treat of any Place bur the ancient 

Town and Parifh of Leeacs, and the Regio Leodis, or ad« 
joyning Territory called E/met ; yet not only the Preface 
is more general, relating to the County, but there are 
many Pafflages in the Book it felf, wherein he takes occa- 
fion to infert the Pedigrees of fuch of the Nobility and 
Gentry, as have had any Eftates within the prefcribed 
Limits, tho’ the chief Seat of the Family be diftant; as 
efteeming all Provinciales, who have but Doemicilium in 
Provincia: to fome of thefe he hath premifed {everal Def 
cents from ancient Leeds yet remaining in the refpetive 
Families; and to moft of thofe that are inferted in the 
Vifitations in the College at Arms, London. he hath ad- 
ded the Dates from Original Deeds, Regifters, cc. and 


continued them to the prefent time, which hath rendred 
it 
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it foacceptable to the learned Gentiemen of chaz Facuiry, 
that Four Kings atc Arms, and fome eminent Heralds, 
have not only fubferibed, buc fince their Perufal theree:. 
bought others for their abfent Friends, expreffiag great 
fatisfaction in chat part of the Performance : as many Iear- 
ned Antiquaries have done in the other Parts relating to 
the Topography and Etymology of the Names of Places, 
&¢, which he hath been very particular in, as finding the 
Name to be frequently a brief Defcription of the Place ; 
and hath been thereby enabled to difcover the Veftigia of 
fome confiderable Antiquities, inthe a@tual Survey tha: 
he made cf thofe Places to render the Work more com- 
pleat: He hath, by the ancient Names and the Situation 
of the places, been enabled to defcribe, in a very particu- 
far manner, the TranfaCtions between the Pagans aad 
Primitive Chriftian Saxons, relating to that noted Bat- 
tle upon Win-moor, An. Dom 655. There are alio 
many very confiderable Benefactions, and farely Eaih- 
ces erected of later times, particularly a magnificent 
Church built and endowed by Mr. fZarrifow; whole Ne- 
phew the Reverend Mr. Robinfcn hath moft generou‘ly 
promis’d to endow another Church, which, it ishoped, 
will be fhortly erected in that populous Town of Leed:, 
to the building of which feverai of the Magiftrates, par- 
ticularly Mr. Milner (who hath adorned the Market-piace 
with a moft noble Marble Statue of Her late Majefty pia- 
ced in the Front of the Guild-bail) and other Inhabitants 
have fub{cribed very liberally. Here is allo a Charicy- 
School for an Hundred poor Children, who are cloathed 
and taught here, &c. 

But what relates more immediately to thete Philojuphi- 
cal Tranfactions, is the annexed Catalogue of the Authors 
Mufenm, jattly celebrated for Artiquities aud for natural 


and artificial Curiofities. The Catalogue of the Coins anc 
Cece Meuals 
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Medals is surprizingly copious and valuable. To the 
ancient Greek and Coafulsr, oc Family-Moaics of the Ro 
mans. he hath added.above a thouland Lesperial, f2veral 
of which are noted by the learned Baron Spanhemius as 
very rare; and fo likewife are thofe juftly efteemed char 
relate more immediately to Britain, whether minted. by 
the Romans or Britains, That of Thor with Ranic Letters 
is ineftimable, being the only known Piece in the World 
with thofe ancient Characters. upon it. This was firft 
deciphered by the Right Reverend Dr. Nicholfon Lord 
Bithop of Carliflz, and afcor by Dr. Adicks, the rwo- great 
Revivers of that fort of ‘Literature.. Upon which fingle 
Medal a learned Foreigner hath printed a diftind Trea- 
tile, *And the ingenious Sir Aadrew Fountain in his Differ- 
tatio Epiftelaristo the Right Honourable Zhomas Eari of 
Pembroke, faith exprefly ** Numifmatum omsinm que, ant 
“ Anglo-Saxonibus, as: Anglo-Danis ix ufu fuilfe videntur, 
 aullum notaty dignins eft, quam id literis Runicis infcrip- 
“tum, quod pofidet vir gexere c ingenio clarus Radulphus 
“ Thoresbeius, Leodienfis.” Thole of the Saxon Kings 
begin with a-very choice one of Edwin the ancientelt 
Coin of the Englifh Nation, and of the firk Chriftian King 
of Northamberiand 3 and are fucceeded by thofe of the 
Danifh and Nermaa Lines, and continued to the prefenc 
Age, in a great Variety of current Monies and Medals in 
Gold, Silver and Copper. Thofe of Jreland and the Engli/b 
Plantations in America, are inter{fpers’d in the feveral 
Reigns: bur thofe of Scotlazd, from the firft of the Alexai- 
ders, are {o numerous and valuable as to meric a particu. 











_,” De Argento infignito Renss feu literis Gothicis, Gs. Sententia Néchol.x: 
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Jar Defeription. Adil along are very infructive Dicctions 
how to diflinguifh the Kings of the fame Name frora 
one another, before the Numbers were added upon their 
Monies. The Roma Empcrours and Saxcn Kings being 
well engraved before, the chief Defect and Difficulty is 
in thote from William 1 to Aezry VIL which are therefore 
dclineated here from the Originals. To thefe are prefix- 
edhe moft ancient Confular Monies, which many Ages 
preceeded the Incarnation of our Biefled Saviour, becaule 
never yet extant in any £2¢/#5 Author. The other Me- 
dals and Monies of Popes, Emperours, Kings and Re- 
publicks, muft be omitted for brevity’s fake, tho’ fome of 
them. (particularly that of the Siege of Levdzain Pafboard) 
be very rare. 

The Natural Cariofitics are ranked in the following 
Method, 1. Avwman Raritics, 2. Quadrupess, Viviparous 
(multifidsus and bifidous) and Oviparous, with an Ac- 
count of certain Balls and Stones found in the Stomachs 
of feveral Animals. 3 Serpewts. 4. Birds, Land and Wa- 
ter-Fowls with their Eggs. 5. Fijhes, viviperous and 
oviparous, fcaled and exanguious. 6. Shells, whirled and 
fingle, double and multiple. 7. Jufeé#s, with naked and 
with fheathed Wings, and creeping Infedts. 8. Plants, 
which begin with Dr. Nicoifon’s ColleQion of above 800 
dry’d Plants the ref are reduced to the accurate Method 
of Dr. Sloane, in his Cat, Plant, in Infula Famaica, pro- 
ceeding from the Corals and other Submarines to the 
Fruits and Parts of Trees. 9. Formed Stones, which are 
ranged according to Mr. Livyd’s curious Trak, Lithophy- 
lac. Britaa. only to the Cryftals and Diamonds are pre- 
mifed the Marzarite Cumbrenfes, {ome of which have as 
good a Water as the Oriental. After the foffile Shells 
and Stones of the turbinated Kind, the Bivalves and Shells 
amafled together into great Stones by a petrifyed. Cement, 
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follow the Marbles and other Stones irregular. ro. The 
Metals Ores, Salts and Ambers, of which one witha Fly,; 
another with a Spider enclofed. 

The Artificial Curiofities relate to War, as 7edian and 
Perfian Bows, Arrows, Darts, Armour, Shields, Tare 
gets, Tomahaws, poifoned Daggers: to the Mathema- 
ticks,to Houfbold-fruff, Habits, &c. fom the remoteft Parts 
of the habitable World ; not neglecting thofe that are ob- 
folete of our own Nation. Then follow Statues, Ba/s-Reo 
lieves, Seals, \mpreftions, Copper-plates, Heathen Deities, 
Amulets, Charms and Matters. relating to Romith Super- 
{titions. 

Of examel'd Curiofities, that of General Fairfax and 
the fatal Battle at Na/eby is pertorm’d with {0 exquifire 
Art, that it infinicely cranfcends the Metal, tho’ Gold. 
And for Paiatings, the Mifery of War is admirably ex- 
prefs’'d, asto the various Paffions, upon a Copper-plate 
about two.Foot broad, To thefe may beadded the Col: 
leGtion of printed Heads, and the Afégies of illuftrious 
and learned Perfons, beginning with the Royal-Family : 
then the Nobility, Warriours, Gentry, ¢ve.in a Chrono- 
logical Series. In the Ecclefiaftical Stare, the Archbifhops 
and Bifhops are introduced by the Martyrs and Confeflors 
of their venerable Order, and fucceeded by other learned 
Dignitaries and pious Divines of both Denominations. 
The Judges are attended by the Literati in aj] Faculties, 
Phyficians, Philofophers, Hiftorians, Poets, Painters 
and other Artifis. Some learned and pious Ladies are in- 
terfpers'd. There are Volumes of the Saints, Popes, Em- 
perors, and other Foreigners, amounting to che Number 
of ty or 1600, many of which are done by the mot ce- 
lebrated Hands. Original Defens drawa by the Pes of 
noted Virtuofo’s. Writings and Drawings by the Blind or 
Lame, as born without Flands. Some by other perfons 

fo 
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foadmirably {mall yet legible, that in onc there are 21, 
in another 28 Lines in the compals of an Inch. Papers 
of different Materials, Colour, FinenefS, ec. ancient and 
modern: one Sheet of tranfparent Indian Paper a Yard in 
length. Zakberas from Mufcoviaand Zurkey,with Reedepens 
painted and gilt. A Zarkifh Commiffionand Seal, a Mancks 
Warrant, the former imprefs’d with Jvk not Wax, the late 
ter upon blew Slate not Paper. Books printed in feven 
feveral Languages that are fpokenin the Englith Domi-. 
nions, not including what may now be added by the Ac- 
ceffion of His prefent Majefty. A Catalogue of the vari- 
ous Editions of the Béb/e in this Mufeum; of the Coxcor- 
dances alfo, and Common-Prayer Books in different Langua- 
ges: of the Manufcripts allo, it being confiderably encrea- 
fed fince that inferted inthe Oxford Catalogue anno 1697. 
To thefe are added a Lift of Books publithed in the Infan- 
cy ofthe Art of Printing, and others that later Contro- 
verfies have rendred remarkable. And alfo a large Ca- 
talogue of Autographs begun of late Years by the Au- 
thor, yet by his general Correfpondence furnifhed with 
the Signs Manual of many of the Kings of Ezgland before 
the Reformation; and the proper Hand-Writing of every 
one fince : with thofe of a vaft Number of the Lords Spi- 
ritual and Temporal in feveral Reigns, and of the lear. 
ned Authors, ec. The like alfo of foreign Potentates, 
Warriours, Literaté ec. of thefe fome are very remar- 
kable, being fubfcribed by the Lords of the Privy Coun- 
cil at Whiteball, by the Lord Prefident and Council at 
York, andthe Lord Deputy and Counci! at DaS/iv, from 
Queen Elizabeti’s Reign to the laft Day of King Fames 
Il. when the Warrant could not be executed. Oliver 
Cromwell's Inftructions to the Lord Faaleouberg when 
fent Ambafladour to the French King. The Warrants of 
the feveral Governments that fo haftily fuppianred onc a- 
wether in chat Year of Confiurfion 1659, (which occafio- 
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ned the Reftoration ) all under their proper Hands and 
Seals. To thefe he hath fince added Richard Cromur:M's 
criginal Letters Patents to diffoive the Pariiament 3 and 
another race 4/}4m with many Icarned Hands, to thofe 
before mentioned. Then followeth a Catalogue of feve- 
ral Manufcript Rols, Letters Patents, Diplema’s,Charters and 
ancient Deeds of Gift to Religious Houles, which would be 
of ufe towards another Volume of the Moxafticon Angli- 
canum, Bede-Rolls, Difperfations, &. Lafily, a Pefcrip- 
tion of other Atiquities here depofited, as Roman Deities, 
Altars, Sepulchral Monuments, Urns of different forms 
and Colours, Cornelian Signets, a Rowan Triumph in 
Baffe- Relieve, and the Story of Adonis flainby a Boar. Be- 
fides thefe there are Clay Coining-Moulds for counter- 
feiting the Roman Coyns when currant, Fibsle Veftiarie, 
Rings or Bracelets of Jett, teffellaced Pavements, Lamps, 
Bricks with Infcriptions, of which one very inftruCtive is 
mentioned in the OxfordEdition of Livy. Towhich are 
added israfg-Swords found in England, Ireland and the 
Ifle of Man ; Britifh Arrowheads of Flint; a Danifh Sa- 
crificing Mallet of Marble, Antique Spurs, Shields, Gc. 
of later Ages, tho’ now antiquated. The Figures of 
many of thefe are very well engraven, as alfo the Churches 
and Profpe“ts in the Book. 

By the Appendix it appears what confiderable Addi- 
tions the indefatigable Author is continually making to 
this Mufeum. A Medal of fo Kendall is efpecially remarka- 
ble, becaufe retrieving the Memory of that noted Warriour, 
reprefenting his Head ina noble Relieve, who was Turco 
peller ins or Colonel of the Cavalry (which Office belonged 
to the Zxglifh Nation) at the memorable Siege of Rhodes, 
When Mahomet the Great was worfted. To the Auto- 
graphs is added one imprefled with a Stile upon a Palmet- 
ee Leaf, and folded up asa mifflive Letter in the £a/- Ladies 
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by one Timothy aconverted Malabarian. Through the whole 
Work he is particularly grateful, in writing the Names of 
his Benefactors that have {ent him any Curiofities. And 
concludes with.an account of wufual Accidents that have 
attended fome Perfons in their Births, Lives, and Deaths, 
of which many are very very remarkable, but I fear to be 
too tedious. 
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ADVERTISEMENT. 
Juft Publith’d, 


Ethodus Incrementorum Diredta, & Inverfa, Au- 
l Core Brook Tayblr, L.L. D. & R. S. Seer. In 
two Parts. Inthe firft Part are explain’d the Principles 
of tbe New Incremental Method, and by the means of 
that the Method of Fluxions is more fully explain’d than 
has yet been done; it being fhew’d how this Method is 
deduced from the former, by taking the firft and Jaft 
Ratio’s of the nafcent and evanefcent Increments, In 
the fecond Part the Ufefulnefs of thefe two Methods is (er 
forth by feveral Examples, viz. 1. In the f{umming up 
of Arichmetical Seriefes. 2. In finding all the figurate 
Numbers. 3. In thefinding of Tangents, Rays of Con- 
cavity, and the Quadrature of all forts of Curves, 4, 
The Catenaria. 5. The Velaria. 6. The Fornix. 7. The 
Vibration of a Mufical String. 8. The Centers of Ofcil- 
lation and Percuffion. 9. The Denfity of the Atmof 
phere. 10. The Refraction of Light paffing thro’ the 
Atmofphere, gto. Printed for W’. Znmys at the Prince's 
Arms in Se. Paul's Church Yard. 

An Account of this Book willbe given in a following 


Tranfaction. 
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I. Some Accounts of the late great Solar Eclipfe on 
April 22. 1715- mane. Communicated to the 


Royal-Sociery from abroad: 


Phil. Tranf. No. 343. of what was obférved in Ea- 
gland, and particularly at Lowdon, of this Eclipfe, we 
liave received from foreign Parts the following Obferva- 
tions; which feem not unworthy the Acceptance of the 
Curious. And firft Mr. foba Edens, who has obliged us 
with the following moft particular Relation of the Pike 
of Teneriff and of the Afcent thereto, being on his Voy- 
age tothat {fland, obferved the Eclipfe at Sea, in Lati- 
tude, by Obfervation 34°. 20’, and Longitude ob. 54’. 
Welt from-Loxdon, as he concluded by their Diftance and 
Pofition from the Ifland Forte ventura, which they foon 
after fell with. He writes that ic began ac vi. 49'. and 
ended at vrr1®. 47’. this latter very exadly, tho’ not quite 
fo nice as to the Beginning. 

Had this Obferver fignified what Difference of Meridi- 
ans there was found between the Place of Obfervation and 
the Welt End of Forte ventura, we might, without fenfi- 
bleError, have concluded the true Longitude, not only 
of that Ifland, but alfo of the Pike of 7ezeriff, where 
Our Geographers and the Dutch have fixed their firft Me- 
tidian. But this Gentleman being both able and defi- 
rous to render the Publick this fort of Service, we hope 
from him fuch further Obfervationsas may put the matter 
paft difpure. He adds that the greateft Darknefs was 
about } of the Sun’s Diameter, or nine Digits on the 
North fide. 


Cs the Publication of the large Account we gave in 
\. 


From 
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From Germany we have reccived the foilowing Accounts. 
At Narenburg. 

The Beginning and greateft Ob{curiry cou!d not befeen- 

for Clouds, but the End happen‘d at xh. 10/4. 
At Hamburg. 

The Beginning was obferved at vitin. 57°. The 
greateft Obfcurity at xb. 5’. 30", when x1 + digg. were 
darkned. The End could not be {een for Clouds. 

At Kiel in Holftein. 

The Beginning 1x5. 14’, The greateft Obfcuricy xh. 
19,20", and the Quantity then eclipfed x1 digg. 20 
The End was. at xt». 29’. 

At Berlin, 

The Beginning could not be feen for Clouds, but the 
greateft Ob{curity was at 22 min, paft Ten, when x1 digg. 
were eclipied. The juft End was at x1. 34’. 

At Franckfort on the Meine. 

The Eclipfe began at virih. 50’. The greateft DarknefS 
at xbvax’, dat perhaps (hould be x4, o1 min, the Digits be- 
ing x. and 3.4 mia, The End was obferved at 10 min. pait 
Eleven. 

By whom thefe Obfervations were made, and with 
what Infiiruments, we are not as yet informed, but hope 
they may be exact enough to confirm the Zongitud:s of 
thofe feveral places, which are at prefenc reafonably we!! 
known. 

Since thefe there is lately come to Hand a Dutch Print 
entituled Newvelles Literaires, publith’d at the Arague, 
wherein, paz. 404- 405, there isan Account of the Ob- 
fervation of this Eclipfe at Up/al in Sweden, made by 
M. fo. Waller, Profeflor of Mathematicks in caat Univers 
firy, who was very careful to obferve it exactly 5 rhe 
Times being verified by three Clocks perfectly agreeing 
with one another and withthe Sun. bat moxe efpcciall7 
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‘by a Quadrant of 5 Foot Radius for taking theSun’s Alri- 
rude. By this Inflrument he has determined the Height of 
thePole at Upfall’59°.'51' 54". And by the fame, a little be- 
fore the Beginning of the Eclipfe he found the Height of 
Sun 39°. 36. 42". his Clocks then fhewing the Hour rx°. 
4.7.50"; which proves that they were very near the. truc 
‘Time, At x58 15°) che Alvicude of the Sua being 
44% 47',29", was the Beginning of the total Darkne(s, 
and at xih. 2'. 24” was the End thereof, alto fole 44°, 
29, 13". fo that-here the Duration of the total Eclinie 
‘was 4’, 9", and the Middle. thereof :but-one third of a 
Minute after Eleven. And laftly che End-is faid to have 
aappen’d about 4 Minutes. before Noon, the Sun being 4<°. 
4z, 6". high: Bue inchis is a manifeit Miftake, for it 
makes the Time of Emerfion, or from the Middle to the 
End, bue ¢5°. 20; whereas being fo near the Meridian, 
“cis certain that chis Emerfion was the greater part of the 
Duration of the whole Eclipfe, and confequently more 
than an Hour. Perhaps the Times might ‘be deduced 
from the Altitudes only, and then the Miftake: might be 
in {uppofing the End fo much before Noon as it was re- 
aily after ir. However, to prevent all Doubts, we have 
compared this Obfervation with what we obferved of 
this Felipfe at London, and find that in the Latitude of 
«5°. gc’, the Place where the Middle of total Darknefs 
was at x1h, o’. 20”, was near 19 Degrees more Eafterly 
than London (that is exactly inthe Meridian of Dam: zick) 
and that the Eclipfe began there at 1x". §2' >, and ended 
at xri5. ro”. Wherefore the Duration could not be 2), 7’, 
50", as the Editor of the faid Newvelles has publifyd; 
not confidering that the Beginning could not be {een for 
Clouds, asin the very next Words he aflures us. 

As tothe Darknefs, it was fuch that they could {carce 
diflinguifh one another: and befides Fupiter, Mercuryand 
Venus. 5 of theFixe Stars Caftopea, Capella, Oculus Tauri and 

Grlon, CSirins not belaaget rife) were ville, ij, 
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Il. An Account of a Fourney from the Port of Oratava 
in the Ifland of “Tenerife to the Top of the Pike 
in that Ifland, in Augutt laft , with Obfervations 
thereon by Mr. J. Edens. 


N Zuc{day Auguft the 13th N. S. at Half an Hour 

paft Ten inthe Evening, J, in company of four 

more Englifh and one Dutch-Man, with Horfes and Ser 

vants to carry our Provifion, together with a Guide 

(which is the fame that has conducted all thofe thar have 

been this Journey for many Years) fee forward from the 

Port of Oratava. The Night being fomewhat cloudy, 
and the Moon in the fullat 12 the Night following. 

At half an Hour paft Eleven we came to the Town of 
Oratava, which is about two Miles from the Port, where 
we ftopt for about halfan Hour, ro get walking Staves to 
affift us in our afcending the Steep of the Pike. 

At One a-Clock on Wednefday Morning we came to 
the Foot of a very fteep Rifing, about a Mile and haif 
above the Town of Ovatava, where it began to clear up ; 
and we faw the Pike with a white Cloud covering the 
Top of it like a Cap. 

At Two a-Clock we came to a plain place in the 
Road which the Spaniards call Dornajito cn el Morte verde 
(the little Trough in the green Mountain) focall d f fup- 
‘pofe becaufe a little below this Plain, on the Right hand 
as we went, there is a deep Hollow; at the upper Find of 
which Hollow, there is a Spout of Wood placed in a 
Rock, through which the:e runs very clear and cool Wa- 
ter, which comes fromthe Mountains ; and at a Defcent 
a little lower than the Spout there is a Trough into which 
the Water comes. Hee At 
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At Three, after travelling a Road, which was fometimes 
pretty {mooth and at other times very rough, we came to 
a little wooden Crots, by the Road fide on the Left-hand, 
which the Spaniards call /4 Cruz de la Solera (The Crofs 
of the Solera) A Solera is a long Pole with a Hole at each 
end, which the Spaniards ufe to draw Wood with, by 
faftning one end to the Wood and the other to the Oxen. 
This Crofs was made with a Piece of a Solera, and for 
that reafon is fo call’d, bue why it was {et up in chis 
place I can’t tell, unlefs ic was becaufe fomebody was 
kill’d thereabouts. At this place we alfo {aw the Pike 
before us; and altho’we had come up hill quite from 
the Port, yet to our thoughts it feem’d almoft as high 
here as when we were there, the white Cloud ftill hi- 
ding the greateft part of the Sugar-loaf. 

After riding about half a Mile further, we came tothe 
fide of a Hill which was very rough and fteep, (the place 
call'd Caravala ; where area great many Pine Trees that 
grow on both fides the Road for a great way, both on the 
Right-hand and the Left, one of which that was clofe co 
the Road, onthe Right-Hand as we went, our Guide de- 
firdusto obferve; it having a great Branch growing out, 
which with the Boughs that were upon it look’d like the 
Forepart of a Ship. And from the likenef$ this Tree has 
to a Ship I fuppofe the Place rook irs Name, for Caravela 
fignifies an old-fathioned Veffel formerly much ufed in 
Spain, tharp before, ili flap’d every Way, and all the 
Mafts ftooping forwards ; their Sails are all Mizen Sails, 
that is, Triangular; they will lye nearer the Wind than 
other Sails, but are not {o commedious to handle. 
Amongfi thefe Trees, not a great Height inthe Air, we 
taw the Sulphur difcharge ics iclf like a Squib or Serpent 
made of Gua powder, the Fire ranning downwards in a 
Stream, and the Smoak afcending upwards from the 
mace where it fir cook Fire 3 and like this we faw ano- 

ther, 
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ther, whilft we lay under the Rocks the next Night at ds 
Stancha, part of the way up the Pike; Burl could not ob- 
ferve wherher cither of them gave any Report as they 
difcharg’d. 

At three Quarters after Four we came to the Top of 
this high rough and fleep Mountain, where grows a Tree 
which the Spaniards call ef Pino de la Merends, The Pine- 
Tree of the Afternoon’s Meal. This isalarge Tree, and 
is burnt atthe Bottom, as having had Fires made againft 
it; and in the burnt place there iffues our Turpentine, a 
little of which I brought with me. At a few Yards di- 
{tance from this Tree we hada Fire made, where we 
flay’d and baited our Horfes, and breakfafted our felves. 
Thefe Hills are very fandy, and there are a great many 
Rabbets which breed there; There is allo much Saad 
found a great way up the Pike it (elf, and not a great way 
below the Foot of the Sugar-loaf, {ome of which i brough: 
down with me. 

At Three Quarters after Five we fet forwards again, 
and at Half an Hour paft Six came to the Portillo, which 
in Spanith fignifies a Breach or Gap. We faw the Pike 
about two Leagues and a half before us, coverd ftil! 
with a Cloud at Top ; and the Spaniards told us we were 
come about two Leagues and a half from the Port. 

At half an Hour paft Seven we came tolas Fuldas, that is 
the Skirts of the Pike; from whence all the way to 
Stancha, which is about a Quarter of a Mile up from the 
Foot of the Pike, we rode upon little light Stones, for 
the moft part not much bigger than ones Fift; and a great 
many not much broader than a Shilling : and if we kept 
the beaten Track which was ufed before, it was not fo 
deep, but if we turn’d out of it the Horfes went almoft 
over their Fect. 1 lighted and made a Hole there, think. 
ing to find how deep thefe lirtle Stones lie, but could 
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not find the Bottom ; which makes me conclude they may 
cover the Grotind for a great thicknefs. 

There are a great many vatt Rocks, fome of them two 
Mile or thereat ats from the Foor of the Fike, which 
the PikceMantold us was caft out from the Top of the 
Pike at the time it wasa Valcano ; many of them lyc in 
Heaps of above threefcore Yards Jong, and f obferv'd 
that the further thefe Rocks lye from the Foot of the Pike, 
the more like they are tothe Stone of other common 
Rocks: But the nearer we went to the Pike we found 
them more black and folid ; and fome of them, tho’ not 
many, were glofly like Flint, and all extream heavy. 
Thofe that fhone fo, I {uppofe, retain’d their natural Co- 
lour, butthere are fome that look like Drofs that comes. 
ontof a Smith’s Forge, which without doubt was occa- 
fioned by the extream Heat of the place they came from. 

Some of thefe preat Rocks were thrown out of the Ca/- 
d:ra or Kettle in the Top of the Pike ; and others from 
a Cave or Ciftern which is a pretty way up the’ fide of 
the Pike, and has by fome been thought to have no Bow 
tom, more of which I fhall fay anon. 

Ar Nine on Wedcfday Morning wearrived at /a Stancha, 
about a Quarter of a Mile above the Foct of the Pike on 
the Eaft-fide, where are three or four large hard and {o- 
iid black Rocks lodg’d: under fome of thefe we puc our 
Hlorfes, and under others we lay Gown our {elves ro flecp, 
after having refrefh’d our felves with a little Wine : and 
we hada Fire made in order to get our Dinner ready, 
where a Cook we took along with us borh roafted and 
boyled our Meat and Fowls very well. We flept here 
for about two Hours, then rofe again, and at about Two 
ia the Afternoon went to dinner. 

There are fevera! Mountains that lye Eaftward fromthe 
Pike at four or five Miles Diftance, call’d the Malp-fes, 
aac one more lying a little more ro the Southward call’d 
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la montana de vejada ; all which were formerly /slesz0s, 
tho’ nor fo great as that of the Pike, as appears by the 
Rocks and {mall burnt Stones that tye nearthem, jaft in 
the fame manner as about the Fike. 

Gall being at /a Stave after wehad dined we lay 
down again to take a Nap. under the Rocks as before 
Dinner, bur not fieeping very well we all got up again, 


o 


the reft of chem {pending the Afternoon at Caras, che, 
Bur ! made ic my butineic to admire the frangencis and 
vattnefsof that great Body, which indeed is very won- 
derful, infomech that its impoffible to exprefs to one that 
has never {een it, in what a manner that confuled Heap 

f Rabith lyes; for it may very wellbe ftiled one of the 
greatelt Yeonders in the World. Abou: Six at Night we 
faiw Grand Canaria from Ja Stancha bearing from us E. 
by N. 

At Nine at Night, after having had our Suppers, we 
retired to our former Lodgings, where laying Stones for 
our Pillows and our Cloaks for Bed-cloaths, we endeavou- 
red to get to flecp, bur ali in vain for a great while. 
Some iying p retty nigh a Fire complaind of being burnr 
on the one tide aad froz: onthe orher (for the Air was 

very cutting ard tharp) Others happening to lye.a a piace 
where there w23 a great meny Fleas; though ir be forte- 
thing {trange that Elezs fhould be found : these. 
being fo ceid in the Nigiss: perhaps the Goars 


3 


get under thefe Hocksa une fo leove théan ; ite a 





clind ro beueve it, becat ufethe Guides ana f fours adead 
Goat in a Cave at the ve ery topoftae Pike. | tions! 


Bole 
this Coat rage ing up here by chance was benights vand 
fo 3 Snding the Celd got into this piace for Hear, whore 

ecting with too muck of ip aac a very Grong Suipnurios 
v apour it overcame him; for he was aimoft dryc Sto Pow 
der, Putto proceed, berwisr Eleven an: i Twelve we gai 
to fleep, and ! flepe till One, when wakisg, cur Guide tole 
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us ‘twas tinie ro prepare for our Journey. We immedi- 
ately rofe, and by half an Hour paft One we were all up- 
on the march, and leaving our Horfes and fome of our 
Men behind, we went wvay fafling, excepting abour two 
Mouthfulis cf Wine ‘apiece, which we took at our up- 
rifling. Betwixt fa Stawcha and the Top of the Pike there 
are two very high Mountains and the Sugar-Loaf, each 
of which Mountains is almoft half a Mile’s walking: on 
the firii of them the Rubbifh is more fmal!, and we were 
apt co flip back as we flept upwards. But the upper- 
moft is all compofed of hard loofe rocky great Stones. 
cait one among another in avery confufed Order. Aftex 
refling {everal times we came to the Top of the firft 
Mountain, where we drank every one of us alittle more 
Wine, and eat each of us a Bic of Ginger-Bread we had 
amongft us. Then being pretty well refrcfh’d, we fer for- 
wards again to afcend the fecond Mountain, which is 
higher than the fir, but is better to walk on becaufe of 
the firmnels of the Rocks. After we had travel’d for 
abour haif an Hour up the fecond Mountain, we came 
Within fight of che Sugar-Loaf, which before we could 
not fee by reaton of the Interpofition of thefe great Hills. 
After we were arriv’d to the Top of thisfecond Mountain 
we came to a way that was almoft level, but bearing fome 
final! matter up-hill s and abouc a Furlong farther is che 
Foor of the Sugar-Loaf, which we foon after came to. 
Then looking upon our Watches found it to be jut three 
a-Clock. The Night was clear where we were, and the 
Moon {hone very bright, but below over the Sea we could 
tee the Clouds, which look’d like a Valley at a prodigi- 
ous Depth below us. Wehad a brisk Air, the Wind be- 
ing S. E. by S. as it was for the moft part whilft we were 

‘upon our Journey. 
Whillt we fat atthe Foot of the Sugar Loaf, refting and 
cfselhing cur {eives as before in other places, we faw 
the 
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the Smoak break out in feveral places, which at firft look’d 
like little Clouds, but they foon vanifh’d, others not long 
after coming in their room from the fame or other 
places. 

We fer forwards to afcend the laft and fteepeit part of 
our Journey, viz. the Sugar-Loaf, exaiy ac haif an 
Hour paft Three, and after we had refted twice or thrice, 
I left the Guide and the reft of my Company, and ran for- 
wards; and when I was got very nigh the Top (which 
was at three quarters after Three) two more cf the Com- 
pany deferted, and came up about Five Minutes after me ; 
the reft of the Company and the Guide coming up to the 
Top juft at Four. 

The Shape of the Top of the Pike is partly oval, the 
longeft Diameter lying N.N.W. and S.S.2, and is as 
nigh as I could guefs, about 140 Yards long; the Breadth 
the other way being about r10. Within the Top of the 
Pike is a very deep Hole call’d the Caldera (or Kettle) the 
deepeft part of which lyes at the Sesth End : It is I be- 
lieve 49 Yards deep, reckoning from the higheft fide of 
the Pike : but it is abundance fhallower reckoning from the 
fide oppofite to Garachica. The fides of this Kertle are 
very {teep, in fome places as {teep as the Defcent on the 
outfideof the Sugar-Loaf. At the Bottom of this Kettle 
we all were, where lye a great many very large Stones, 
fome of them higher than our Heads. The Earch that is 
within fide the Kettle, being roll’d up long ‘and put to a 
Candle, will burn like Brimftone, Several places within 
fide the Top of the Pike are burning, as on the Ourfide; 
and in fome places if you turn up the Stones you'll find 
very fine Brimftone or Sulphur {ticking to them. Atthefe 
Holes where the Smoak comes out there alfo comes forth 
a great Hear, fo hot that one cannot endure one’s Hand 
there long. Atthe N by Z. fide within the Top is the 
Cave where we found the dead Goat; in which Cave 

2 fometimes 
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‘ometines the true Spirit of Sulphur diftills, as they fay, 
but it cid nor crop whilit I was there. 
The Report is faue about the Dificulty of breathing 
upea the Top ofthis slace 3 for we breati’d as wellas if 
we had been be:ow : we eat our Breakfatt there, and I was 


up in a: for about rwo Flours anu a quarter. 

Withous doubt the Quickiliver wouid have fell very 
muca upon this high piace, if 1 had haa bur the good 
forcune co have got a coupie of Barometer. co try. But 
there is no fuch thing in this Uflana, and i was fearful of 
not geting Company in the mind to go up with me ano- 
ther Year (ior to go up by ones feif is very chargeable) 
elfe I would have ient to Eaglana to have been tupply’d, 
tho the Expence had come all out of my own Focket. 

Before the Sun rofe ! think the Air was as cold as I have 
‘Known it in England, inthe fharpeft Froft I was ever in; I 
could fearcely endure my Gloves off: . There was a great 
Dew all.che while we were there till Sun rifing, which 
we could find by the Wetnefs of our Cloa:hs 3 but the 
Sky iook’d thereabouts as clear as pofiible. 

A little after Sun rifling we faw the Shadow of the 
Pike upon the Sea, reaching over the ifland of Gomera ; 
and the Shadow of the upper part, viz. of the Sagar. loaf, 
we {aw imprinted like another Pike in the Sky it felf, 
which look’d very furprizing: butthe Air being cloudy 
below us, we faw none of che other Iflands bue Grand 
Cuniria ang Gomera 

At fix on Thurfday Morning we came down from the 
Top of the Sugar-Loaf; at feven we came to the Ciffern 
cf Water which is reported to be wichout Bottom : this 
the Guide fays is falfe, for abour feven or eight Years 
ego, when there was a great Vu/cano in this Country, the 
Cave was dry and he walk’d all abour it, and faid thae 
the deepell parcof Water, when we were there, was noc 
sbove two Farhoms. 

2 The 
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The Dimenfions of this Cave I guefS to be at follows 
Length about 35 Y 
Breadth r2 
Ordinary Depth 14 trom Top to Bctrom, 


ards 





Upon the furthermoft fide grows whize Sia) whicl. 
the Prke-man told us was Salt-Peier. There was born ice 
and Snow in it when we were there : and the Ice was of a 
great ThicknefS covered with Water about Knee deep. 
We let down a Bottle at che End of a String for fom: of 
the Water, in which we put fome Sugar and drank ir, bur 
it was che coldeft I ever drank in my Life. The ice 
was broken juft under the Mouth of it, where we could 
fee the Stones lye atthe Bottom, for it was very ciear. A 
little tothe Right-hand within this Cave the Ice was rifen 
up ina high heap, in form ofa Spire Steepie or iike a Sus 

ar-Loaf ; and in this place | believe the Water comes in. 
I fhould have been glad to have come at it, to iec dows 
a Line to try whether there may net be fone Hole chat 
the Guide knows not of, that may be of a great Depth. 

In our way home, we came by a Cave three or four 
Miles from the Pike, where are a great many Skeletons 
and Bones of Men; and fome fay there are the Bones of 
Giants in this Cave, but we know not how many Bodies 
are laid here, nor how far the Cave may go. I intend (God 
willing) co go again before I leave the Ifland, and then 
Vil rake a Light with me and fee what Difcoveries I can 
make. 

We came home to the Port at about fix a-Clock this 
Evening, being Zhurfday Auguft 15.1715. NS. 

Whoever reads this, { hope, will pardon the Faules my 
Pen may have committed, for I was fore’d to write all 
Night; the Ship being ro fail che next Morning, and I have 
not time to examine it. 

Fif Ti. 
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IH. Venericulus cordis finifter ftupende magni- 
tudinis, lately communicated to the Royal-Society 
by James Douglafs, M. D. and R. S, S. 


Lately opened a young Man in St. Bartholomew's Fof- 
pital, chat died of the Palpitation of the Heart, whofe 
violent beating and prodigious fubfulrory Motion, for 
fome Months before his Death, was not only eafily fele 
by laying the Hand on the Region of the Heart ; but 
feen to rife and fall by raifing the Bedcloaths that cove- 
red it. And, which is almoft incredible, ac fometimesthe 
trembling and throbbing made fuch a Noife in his Breaft, 
as plainly could be heard at fome Diftance from his Bed. 
tide. This was accompanied with frequent Deliquinms, 
tometimes flow, fomerimes {wift, and often intermitting. 
Fohannes Fernelins in his Pathologia lib: 5. cap. 12. gives 
us an Obfervation of a veryuncommon and {urprifingCafe 
of this kind ; where he fays the frequent Concuffion of the 
Heart was fo violent and powerfull, as not only co dif 
place or luxate, bur cven to break fome of the adjoining 
Ribs. 
Francifcus de la Boe Sylvius, another Wricer of unquefti- 
onable Integrity, has a parallel Cbfervation in his Account 
of this Difeafe. 


fn. 
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Yn the Diflection of this morbid Heart I obiceved tie 
following remarkable Particulars. 

1. That.the Pericardium orCavfula Cordis was very thick 
and firmly adhered or grew by a fibrous Connexion io 
all the outer Surface of the Heart. 

2. {nftead of the Water called Liguor Pericaraii,there was 
only in fome places.about the Bafs of the Heart a muci- 
laginous clear Subftance like a Gelly. 

3. In the right Auricic lay’d open there was nothing 
preternatural, Theafcending and defcending Cava open- 
ed into the fame as ufual. The Veftigium or Mark of tie 
Foramen ovate with its femicircular limbus was very plain. 

And the Orificium of the Vena Cordis Coronaria was ¢x- 
treamly large, yet its Valve was lefs than ufual. 

4 Inthe right Ventricle layed open, the Valuule called 
tricu{pides were configurate after the ufual manner. The 
fides of this Cavity were thin and full of {mall flefhy Co- 
lumne asthey commonly are, with great variety of Fur- 
rows. and little holes. The three jzgmoide or femiiunar 
Valves in the Mouth of the arterza pwimonalis, were as 
they always are ina natural State. 

5. The left Auricle was not much bigger than ordi 
nary: but its mufcular Appendage, called the Bib of the 
Pulmonary Vein by the late Mr. Cowper, was exteaordinari- 
ly dilated and enlarged beyond any ching that I ever 
faw. 

6. The left Ventricle, whofe Capacity in a natural State 
is always lefs than the right, was here confiderably larger. 
And if the Experiment had been made, before Difiection, 
of filling both with any Liquor, this had certainly con- 
tained three times more than the other. 

7. TheValvule called Mitrales, placed at the Orifice of 
this Ventricle, are much thicker in Subftance than ordina- 
ry; andthe two flefhy Columns, called by Nicolaus Maffa, 
almoft 200 Years ago, duo parvi mufculi, which fend out 

Fff2 2 abun- 
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abundance of (mall Tendons to be inferted into the’ 
Valves, were proportionably augmented in Bignels. 

8, The femilanary Valves in the Mouth of the 4orta, 
or ofthat great Vena pulfatilis thar difpenfes the Biood to 
all the feveral parts of the human Body, were very muchi 
prerernaturally affected ; as would eafily appcar upon 
comparing them with thofe in the Orifice of the pulmona- 
ry Artery, in which they are thin and very broad, fo aso 
be able ro fhut the Cavity of that Veffel. and‘hinder the 
Blood from returning back into the Ventricle, and like- 
wife tranfparent: but in this they are very thick, contra 
ted as it were, and furled together, and of a whitifhi 
Colour; and in all appearance, if the Perfon had lived 
longer, they had-turned boney or. undergone a. Petrifi- 
cation. 

This uncommon StruGure of the Heart being thus de- 
monftrated, let us endeavowr to account for the follow- 
ing Phenomena. The firft is the Palpication of the Heart, 
which was the chief Symptom and Complaint of the fick 
Perion. The fecond is the preternatural Dilatation and 
Enlargement of the left Ventricle. Ic is not. impro- 
sable but che-firm adhefion of the Capfula Cordis membrano- 
‘sto the fubftance of the Heart, occationed that un- 
common trembling and throbbing thereof: its free and. 
caty Motion. being hindered by thar thick involucrum 
which {urrounded it fo clofe oneach fide. The learned 
Dr. Lower, in his elaborare Treatife ae Corde humano 
gives us fuch an inftance, and expiains che Palpitation 
after this manner: | 

As for the fecond, wiz the Dilatation of the left Ven- 
ticle and mufcular Bag of the Pulmonary Pein 5 that is al- 
cogether owing to the Hl configuration of the Ya/uzs we 
have now deferibed - for asthe great Artery or 4erta ari- 
v8 out of this Ventricle, it has chree Valves which {epa- 
rating give paflage ta the Bieod from the Venrricle into 
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theVeflel; and in a natural State they fhut that Faflage,and” 
fo prevent the Blood from recoiling into the fame, if it 

fhould'endeavour to return. But inthis cafe, by rcaion 

of its contracted Narrownefs and Thicknefs, not being 

able to clofe or fhut the Patfage, the Blood flowd back 

again into the Cavity, which it had gradually enlarged, 

‘and dilated co the Bignef$ we fee. Befides the Maufcular 
Valves not being duly qualified for the Performance of 
their-Office, the Blood recoiled into the Aariele, which it 
had diftended in the like manner. This conftant Re- 

gurgitation or Reflux of the Blood is belides fufficient of 
its {elf, to produce this extraordinary trembling or waa- 

poos xapdias, aS the Greeks call it. 





Moivre, F. R, S. 


Have look’d a little farther into that Curve which fell 

 dately under my confideration. It is not the Foliate 
as 1 did at firft imagine, bute I believe it ought not to 
make.a Spectesdiftinct from it. 4 E BC Fig.1.).is the Curve 
1 thus defcribe. Let.4 8B and-B X be perpendicular to 
each other. Fromthe point 4 draw 4 R cutting BX in 
R,and make RE -—=B R, the point E belongs to the 
Curve Draw B C making an Angle of 45 grad. with 4 8, 
this Line BC touches the Curve in B ; fromthe point £ 
draw ED perpendicular to BC, and calling BD, x; 
DE,y; AB, 4; and making V8a4 =n, the Equation 
belonging to that Curve is 43 xxy -Paxyy fy iaxy 

Ki + 


ys axy TakingBG= A 8, and drawing G P 
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perpendicular to BG, P & is a” Afymptote. Inthe Follate 
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the Equation is x3 y3== Laxy, in which the two 
Terms x xy --x yy Of the former Equation are wanting ; 
and its ijymptote is diflant from B by ; B A. Again draw 
E F perpendicular to 4B: ict BF be called 2 and FE 
v; the Equation belonging to the Curve 4 2 Bis vv = 

3 3 
AR meer Ze ; AZZ —& 


—~——~, In the Fol/ate the Equation is vv = 
Low wd 
aye & a ; 32 


From thefe two laft Equations ic feems that thefe Curves 
differ no more from one another than the Cércie from the 
Ellistts. ‘ihouid be very glad to know your Opinion 
therenpon. 

Fhe Quadrature of the Curve here defcribed has fome- 
thing of Simplicity with which I was well pleafed. With 
the Racius 84 and Center B defcribe a Circle A XG, let 
the Square A PST circumfcribe it, fo that HP be pa- 
rallel to 4G: prolong FE till it meet che Circumference 
of rhe Circle in Af, and through 4 draw Z M2 parallel ro 
Hf, The Area BF E is equal to the Area X AL M, 
comprehended by “HH, HL, LM and the Arc X M. 
And the Area B fe is equal tothe Area XmLH or KMPQ, 
Therefore if B Fand B f are equal, the two Areas B FE, 
Bfe taken together are equal co the ReQangle HQ, 
and therefore the whole Space comprehended by 
BEAXBe1GZ (fuppofing T and Z to be at-an inft- 
nite Diftance) is equal tothe circumfcribed Square AS. 

N.B. This Quadrature is eaftly demonftrated from the Equa- 
tion: for tyita-~Z:a— Zi: ZZ: VV, that isAF: EF :: 
ME:FB, and fo oF the Fluxion of A F to L 1 the Fluxion 
of MF. Hence the ArcolaE Fg ¢ will be abvays equal to 
the ArcolaM L1 we, and therefore the Area AEF always 
equal tothe Area MAL. 

fence it appears that this Curve requires the Quadrature 
of the Cirele to {quare it; whereas the Foliate is exadtly qua- 
“Arable, the whole'eaf thereof being but one third of the Square 
fAB, which in this is above three fevenths of the James Again 

in 
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‘in our Curve, the greateft Breadth is when the Point F divid:s 
the Line AB in extream and mean Proportion: whereas in the 
Foliate it is when A B Zs triple in power toB¥. And the createlt 
EF or Ordinate in the Foliate is to that of our Curve nearly 
as 3 to4, or exaitly as ViVi— st toV5Vi— 5 4. 

But fill thefe Differences are not enough to make them two 
diftind? Species, they being both defined by a like Equation, if 
the Afymptote SGP be taken for the Diameter. And they 
are both comprebended under the fortieth Kind of the Curves 
of the third Order, as they fland enwmerated by Sir aac 
Newton, in his incomparable Treatife on that Subjeé?. 











IV. 4n eafy Mechanical Way to divide the Nautical 
Meridian. Line in Mercator’s Projeétion ; with an 
Account of the Relation of the fame Meridian Line 
to the Curva Catenaria. ‘By J. Perks, M. A. 


THE moft ufeful Projection of the Spheric Surface 
| of Earth and Sea for Navigation, is that common- 
ly call’d Mercator’s; tho’ its true Nature and Conflruction 
is faid to be firft demonftrated by our Countryman 
Mr. Wright, in his Correction of the Errorsin Navigation. 
In this Projectionthe Meridians are all parallel Lincs, not 
divided equally, asin the common plain Chart (which is 
therefore erroncous,) bur the Minutes and Degrees (or 
ftriGly, the Fluxions of the Meridian,) at every fevera! 
Latitude are proportional to their refpe@ive Secants. Or 
a Degree in the projected Meridian at any Latitude, is 
toa Degree of Longitude in the Equator, as the Secanz 
of the fame Latitude is to Radins. 
Tus 
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‘I'he Reafon of which Enlargement of the Elements of 
‘Latitade is, to counterbalance the Inlargement of che 
Degrees of Longitude. For in this Projedion, the Me- 
ridians being all parallel, a Degree of Langicude at( fup- 
pofe) Co Deg. Lat. is become equal to a Degree in the 

‘Equator, whereas it really is (on the Globes Surface) but 
half as much, the Radius of the Parallel of 60 Deg. (chat 
is its Cofine) being but Aalf the Radius of che Equator. 
Therefore to proportion the Degrees of Latitude co thofé 
of Longitude, a Degree (or Elemental Particle) in the 
Meridian, is to beas much greater than a Degree (or like 
Particle) in the Equator, as the Radius of the Equator is 
greater thanthe Radius of the Parallel of Latitude, wiz, 
rts Coftnes 

in Fig. 3° let the Radius C D reprefent half of che Equa- 
tor, DM an Arc-of the Meridian; MS its Sine, C Z its 
Secane; then is CS equal to its Cofve : and CS.:CM:: 
CD(=-C mM: CE, that .is, as Cofine: to Radius :: fo 
is-Radius : to Secant. The Cofines being then, in this 
Proje@ion, {uppos’d all equal to Radius, or (which comes 
to the fame) the Parallels of Latitude being all made 
equal to the Equator, the Radius of the Globe, atevery 
point of Latitude, (by the precedent Analogy )is {uppo- 
fed-equal co the Secant of Latitude ; and confequently 
the Elements (Minutes, ¢é&c.) of the Meridian muft be 
proportional to their refpective Secants, 

The Way Mr. Wright takes for making his Table of 
Meridional Parts, isby.a continual Addition of Natural 
Secants, beginning at 1 Minute, and fo proceeding to 
8)Deg. Dr. Wallis (in Phil. Tranf. No.176.) finds the 
Meridional Part belonging to any Latitude by this S,. 
ries, putting S for its Natural Sine, viz.S -+ £$3-+ £ $5 4, 
7S’ -+ 5S’ &e. which gives the Merid. part required: 
Fiow to find the fame Mechanically by means of an eafie 
ry-conftruéted Curve Line, is what | thall now thew. 

a 
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1. Prepare a Rulae 4 B (Fig. 2.) of a convenient Length, 
in which ler Bo be equal co the Radius of the intended 
Projection. To the Point o as a Center (on the. narrow» 
er Edgsoi the Rolar) faften a little Plate-Wheel w 4 tigk: 
to the Ruiar,; and of a Diameter a little move than the 
thicknefs of the Rular. Let AR (Fig.3.) reprefent ano- 
ther long Rular, to which 4 R is a perpendicular Line. 
Place the Rular 4 B upon the Line 2-R, wich the Center 
of the Wheel-at 4. Thea with one Hand holaing fat 
the Rular 42, with the other Hand flide the end B of 
the Rular AB by the Edge of XR} fo will the little 
Wheel w 4 deferibe on the l'aper a Curve Line 4C &, to 
be continued as far as is-convenient. 

2, Having drawn the Curve 4CB, draw a fircighic 
Line A'R by the Edge of the Rular XR: which Line is 
the Meridian to be divided, and alfo an Afy mptots to th« 
Curve 4 CB. 

3. Inthis Meridian, (accounting # to be the Point of its 
InterfeGion with the Equator,) -the Point anf{wering to 
any Degree of Latitude is thus found. in the pezpend:- 
cular..4R, make RG equal to the Cofne of Latitude 
(Radius being 4 R,) and from G draw GC parallel to 
KR, and interfecting the Curve in C. With Centcr C 
and RadiusC = AR, ftrike an Arc cutting the Meti- 
dian at @; fo is Mthe Point defir'd. 

4. In the Curve AC, let ¢ be a Point infinitely near to 
C, and cm,(=CM,) a Tangent to the Curve at ¢, ma- 
king the little Angle M C m, to which lec the Angle R «ir 
be equal: {0 is R r = Md (a Perpendicular from Ato ¢ m.) 
Draw C D equal and parallel to 4 R, interfeAting AR in 
S. With Center Cand Radius CD draw the Arc D ™, 
and its Tangent D E and Secant:C &. 

5. Becaufe of the like Triangles C DE, Mdm; CD: 
CE::Md: Mm, that is, as Radius cto Secant of the 
Arc DM, (whole Cofine is CS=GR,):: fo isMd 
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(= Rr aDegree or Farticle of the Kquator:) to fm 
the Fiuxion or correfpondent Particle of che Meridian Line 
RM. Whence, and from what is premifed concerning 
the Nature of this Nautical Projection, ‘ris evident that 
R Mis the mersdional Part anfwering to the Latitude whofe 
Cofmeis GR. Or thus; With Center R and Radius 
A Rdeferibe the Quadrant 4x @, in which let the Arc 
A x be equal to the given Lat. From x draw x C paral- 
lel to 4 R, and interfecting the Curve in C, fo is C x the 
Meridional Pare defir’d being equalto R M, as is ealy 
to fhew. 

As to the other Properties of this Curve, tis evident, 
from its Conftrudtion, that its7aagent (asC MM) is a Cone 
ftant Line every where equal to AR; the Curve being 
generated by the Motion of the Wheel at the End ot 
the Rular which is its Tangent. And from hence the 
Curve ACB may, for diftinction, be call’d the Aqui 
tangential Curve. 

7. The Fluxion of the Area 4 R MC is the little Se. 
Gor or Triangle MC d, which fame is alfo- the Fluxion 
of the Sector CD Af: whence the Areas 4R MC, 
CD Mare equal, andthe whole Area ACB &c, KMR 
being infinitely continued, isequal ro the Quadrant 4R a: 

8. To find the Radius of Curvature of aay Particle, 
as € ¢, from C draw an indefinite Line C 7 perpendicular 
to CM, (on the concave fide of the Curve) and from ¢ 
another Line perpendicular to cm, which Lines, (becaufe 
of the Inclination of C M toc m,) will fomewhere meet 
asat 7, makingan Angle C7 c= MCm. Thefle Angles 
being equal, their Radii are proportional to their. Arcs ; 
therefore, Md: Cco:: MC:CTF. ButCc=dm (be. 
caule of CM =6¢ m) fo tharMd:dm(::CD: DE) 
7: CM: CT. BarCD=C M, therefore C7=DE = 
Zangent of the Arc D M. 

De 


( 335) 


9. So that fuppofing 4 7¢ a Curve Line in whichare 
all the Centers of Curvature of the Particles of ACB, 
any point as Z being found as before, the Length 47 
(by the nature of Evolution of Curves, ) is every where 
equal to the Zangent of its corre{pondent Circular Arc DM. 
The Poine 7 is alfo found by making M 7 perpendiculac 
toR M, and equal to the Secant CZ: for fo is the An- 
gle C M7=MCD; and the Triangle MCT equal to 
the Triangle C DE. 

10. Let A AZ/ be an Equilater Hyperbola whofe Semi- 
axis is .4 Rand Center 2. In the Meridian let R P be e- 
qual to the Tangent D &. Join AP, and draw P H= AP 
and parallelto 42. Compleat the Parallelogram H NR P, 
fo will the Point AZ be in the Hyperbola, and its ordi- 
nate A N(=R P= DE=CT) be equal te the Curve 
AT +t. From whence, and from Prop. 3. Coroll. 2. of 
Dr. Gregory's Catenaria (Phil. Tranf. N. 231) it appears thac 
the Curve A7‘t is chat call’d the Catenaria or Funicularia, 
viz. the Curve into whofe Figure a flack Cord or Chain na- 
turally difpofes its felf by the Gravicy of its Particles. 

‘* v4, Hence we have another Property of the Catenaria 
* not hitherto taken notice of (that 1 know of,) vx. that 
“ {uppofing 4 R (= a, the conftant Line in Dr. Gregory) 
“ equal to the Radius of the Nautical Projection, and 
“ RN the Secant of a given Latitude, then is NZ the 
“© Catenaria’s Ordinate at N, equal to R M the Meridio- 
nal Part anfwering to the Latitude whof¢ Secant is 
“RN. 

12. That 7 Ais the Catenaria is allo demonfteable from 
Dr. Gregory's firft Prop» Let Zu be the the Fluxion of 
the Ordinate N 7 3 and t# (= Nn) the Fluxion of the 
Axe 4 N. Then becaufe of like Triangles 7C M, Tut, 
CM: CT(=—TA):: Ta: at, thatis, as CM acon- 
fiant Line to 7 A the Curve :: fo is the Fluxion of the 
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Ordinate, to that of the Axe (: x ) according to Prop. 
x, Catenaric. . 

13. From the Premifes the Conftru@tion and feveral 
Properties of the Catezaria are eafily deducible; one or 
two of which Ill fer down. 

1, The Area A7 MB is equaltod4OPR aRedangle 
contained by Radius 4R and RP the Tangent anfwe- 
ring to Secant WP =Z7M. For becaufe of the like Tri- 
anglesC Mm, C Ee; CM:CE:: Mm: Ee, that is, 
putting r, s, *, # for Radius, Secant, Tangent and Me- 
ridional pare RM.) 7: 8 ::m: twhence sr += sm, and 
all the r+ —allthe sm, thatis AOPR = AT MR, 
which agrees with Dr. Gregory's Cor. 5.0f Prop. 7. 

14. Suppofing the former Conftruction, let be added 
the Line R A, including the A’yperbolic Seéfer AR H, 
I fay the fame Sedtor is equal to half the Rectangle 
AR MQcontained by Radius 4 & and theMeridional Pare 
RM, (=+rm), FortheSefor 4R H=TriangleRNA 
wanting the Semifegment ANH, The Fluxion of the. 


t 
Triangle RNA is ere . The Fluxion of 4N A is 


; ar St ts 
zs. So che Fluxion of the Sector 4 RA is adnan 
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St awets 
—ts=—-——, Tis found before ( Sed, 13.) that 
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ef the like Triangies CD BE, Efe, CD :DE:: Ef: 
fe Bur E f=Mm= m, decaufe both Efand Mm are 
to Md in the fame Reaion, viz. as : tor: thereforer : ¢ 
RR, tt, St—ts 
(t:—)oe.ms sswhence ¢s=— mand ——+—=— 
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m= —~ m= +r m, =the Fluxion of the Hy- 





ar ar 
perbolic Sector 4 R A, whofe flowing Quantity is there- 
fore equalto #rm=>ARMQ. Q.E.D, 

15, This fhews another Property of the Catenaria,. viz. 
that it fquares the Hyperbola; for R Mf is equalto NT 
the Ordinate of the Catenaria. 

16..[n Fig. 4. Let AR. be Radius, dC B the Equitangen- 
tial Curve; MR N its Afymptote, in which let “4, N, be 
any cwo Points equally diftant from R- Upon ™ draw: 
ML parallel to. 4 2 and equal to the Difference of the 
Secant and. Tangent of. that: Latitude whofe, Meridionak 
Part is R M:(by. § 35 4.) Upon .N” draw..N.0 parallel-to 
AR, and equal to the Swmystof the forefaid Secant and 
Tangent. Do thus,from as many Points inthe Afymptote. 
as is convenient, and:a, Curve drawn equably through the 
Points L- --A+--.0, &e..will bea Logarithmic. Curve, 
whole Sabtangent (being. conftant) is equal. to Radius. 
AR. 

17. Let zo be an Ordinate infinitely near and paral-- 
lal.to NO. Op=Na the Fluxion of the Afymptote ; 
O7 the Tangent, and 7 Nche Subtangenc co the Loga- 
rith. Curve nO. Then op: p02: ON: NT. Bur. 
ON-=azs-+t; therefore op—s+r. pO=-m (the 
Sjuxion of the Meridian or Afymptote.) So the Analo-. 
gy iss ti mis st: NT. By Sec.13, 14, 5: m. 
2 tin: alfo,.¢: mit: ss r. andthence.s rtm ss 
t+s sx. Wherefore is NZ (the Subtangent to £ 40) e- 
qual to Radius4 2. a conftant Line, and comequently 
the Curve Z 40 is the Logarithmic Curve, and its Sub- 
tangent known. 

18. The fame Demonftration terves for.Z Af, Cany 
Ordinate on the other Side of AR) only changing the 
Sine + into — 3 and then it agrees with Mr. Fames 
Gregory's Prop. 3- pag. 1°. of his Exercitations, viz. That 
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the Nautical Meridian is a Scale of Logarithms of the Diff: 
rences wherely the Secants of Latitude exceed their refpective 
Tangents, Radius being Unity, So here R M is the Loga- 
tichm of ML, the Difference of the Secant and Fangene 
of the Latitude whofe Meridional part is 2 4. 

19. Suppofing the precedent Conftruion, if through 
any point C of the Curve 4CB be drawn a right Line 
GC W parallel to M R, terminated with the: Logarithmic 
Curve in W and the Radius 4 2 inG: Hay that the fame 
right Line WG is equal to the intercepted part of theCurve 
Line 4C. 

20, Letwg be a Line infinitely near and parallel to 
WG, and terminated by the fame Lines; and Cs, W o, 
‘perpendicular to the Meridian ; C S interfe@ting w ¢ in z, 
and Wo in» Let CM be a Tangent to 4C in'C; 
We a Tangent to AW inW ; foisC M==o 1. Becaufe of 
dike Triangles Cze, CSM; and Wy, Wor; CS: 
CM::Cz2:Ce:aloWozer Wy: ym Bue 
Wo=CS; ot -=CM; Cz=Wy; therefore is yw 
the Fluxion of GW, equal to Ce the Fluxion of the 
Curve 4C: Confequently G W= AC, g.e.d. 

Ic may be noted that this Equitangential Curve gives 
the Quadrature of a Figure of Tangents ftanding perpen- 
dicular on their Radius. In Fig. 3. lee Ay T bea Curve 
whofe Ordinates as gy, GI, are equal to the Tangents 
‘of their refpective intercept Arcs 4k, Ax. Let TG be 
produced to touch the Curve 4 C inC: then is the Area 
ATG equal to the Rectangle contained by Radius 4 R 
and GC the produced part of the Ordinate ; or ATG — 
ARGC. The Demonftration-of which, and of the fol. 
lowing Seé#ion, 1 for Brevity omic. 

22. If we fuppofe the Figure 4CB &. XR (Fig. 3.) 
infinitely continued, to be curned about its Afymprote 
RH as am Axe, the Solid fo generated. will be. equal to 
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rectangled Cone whofe Altitude is equalto 42. And its 
Curve Surface will be equal to half che Surface of a 
Globe whofe Radius is 42. So that if the Curve be 
continued oth mays infinitely (as its Nature requires) the 
whole Surface will be equal to that ofa Giobe of rhe fame 
Radius 4 &. 

The De(cription of the Rular and Wheel, Fiz. 2. 
is {ufficient for the Demonftration of the Properties of 
the Curve : but in order to an actual ConftruGion for 
Ufe, I have added Fiz, 5. where AB is a brafs Rular ; 
wh the little Wheel, which muft be made to move free- 
ly and tight upon its Axe (like a Watch-Wheel) the Axe 
Being exactly perpendicular to the Edge of the Rular. 
sreprefents alittle Screw-pin to-fet at feveral Diftances for 
aliferent Radii, and its under End is to flide by the Edge 
of the other fixt Rular: pis a.Stud for-convenient holding 
the Rular in.its Motion. 

Note, Moft-of thefe Properties of this Gurve by. the Name 
of la TraG@rice, arc to be found in a Memoire of M. Bomie 
among thofe of the Royal Academy of Sciences for the Tear 
1712. but not publifhd till1715.: Whereas this Paper of 
Mr. Perks was produced before the Royal. Society. in. May 
1714, as appears by their Fournal. 








VI. 4n Account of a Book entituled-Methodus Incre-- 
mentorum, 4uéfore. Brook Taylor, LL,D. & 
R.S. Secr. By the Author. 


Y HEN Iapply’d my (elf to confider throughly 

the Nature of the Method of Fluxions, which 

has juftly been the Occafion of fo much Glory to its great 
Inventor Sir Jfaac Newton our moft worthy Prefident, I 
fell by degrees into the Method’ of Increments, which { 
have endeavour'd toexplainin this Treatife. For ic being 
the Foundation of the Method of Fluxions that the Flux- 
ious 
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ions of Quantities are proportional to the nafcent Incr. 
meats of thofe Quantities: in order to uncerftand that Me. 
thod throughly, § found ic neceffary to confider well the 
Properties of fncrements in general. And from tao. 
Propertice I {aw it would be cafy to draw a perfect Know- 
ledge of the Method of Fluxions: for if ia any cafe rhe 
Increments are fuppofed to vanifh and to become equairo 
nothing, theit Proportions. become immediately the tame 
with the Proportions of the Fluxiens. In this Method | 
coniider Quantities, as formed by a continual Addition 
cf partso! a finire Magnitude, and thofe parts J caii the 
rements of the Quantities they belong to, becaufe 
that by the Addition of them the Quantities are increa- 
tec... Thefe parts being confider'd as.formed in the fame 
tnanner by a. continual Addition of other parts; thence 
foliows the .Confideration of fecond Increments; and {o 
on to third, fourth, and other. Increments of a higher 
kind. ° For Exampie, 1f x lands for any Number sin’the 
Series 9. 1..4..19. 20. 35, ee. in which the Numbersare 
formed by a continual Addition of the Numbers in the 
series 1 3.6. 10. 15, Ge. then the Numbers in the !at- 
ter Series are call’d the Increments of the Numbers inthe 
foregoing Series; thus, for Example, if to the. third 
Number (4) inthe firft Series, i add rhe corre{ponding 
third Number (6) in the fecond Series, I thall produce the 
next, that is the fourth Number (10) in the firft Series, 
and.fothe ret. .Any Number in the firft Series being 
caif'd x, the correfponding Number (which is its Incre- 
ment) inthe fecond Series ! exprefs by *. And’thefe Names 
ersx being form’d in the fame manner by the Numbers 
in the Series 1. 2. 3.4,5, ce. Ucall thefe laft Numbers ~, 
they being che firft Increments of the Numbers x, and the 
{ccond Incrensents of the Numbers x; and fo.en. Hence 
having given any Series of Numbers that are call‘d by a 


general Character x, their Increments arefound by raking 
their 
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their Differences; thus in the prefent Example, the firft 
Increments x in the Series 1. 3.6.10. 35, ec, are found by 
taking the Differences of the Numbers x in the Series 1. 
4.10. 20,35, Ge. and the fecond Increments x in the 
Series 1. 2. 3.4.5, @¢. are foundin the like manner, by 
taking the Differences of the Numbers x, and fo of the 
third and other Increments. This Method confiftsoftwo 
parts; One is concerned in fhewing how to find the Re- 
lations of the Increments of feveral variable Quantities, 
having given the Relations of the Quantities themfelves; 
and the Other is concerned in finding the Relations of the 
Integral Quantities themfelves freed from the confidera- 
tion of their Increments, having given the Relations of 
the Increments: either fimply, or they being any how 
compounded with their Integral Quantities. In the Me- 
thod of Fluxions Quantities are not confider’d with their 
parts, but with the Velocities of the Motions they are 
fuppofed to be formed by; or to {peak more accurately, 
they are confider’d with the Quantities of the Motions by 
which they are {uppofed to be generated ; for the Fluxions 
are proportional to the Velocities, only when the moving 
Quantities, which produce the owing Quantities confi- 
der’d, areequal. Thefe Quantities of Motion, or Velo- 
cities when the moving Quantities are equal, are what 
Sir Jfaac Newton calls Fluxions. As in the Method of 
Increments there are fecond, third, and other Increments; 
fo in the Method of Fluxions there are fecond, third, and 
other Fluxions; the Fluxions themfelves being confider’d 
as Quantities that are formed by Motion, the Quantity 
of which Motion is their Fluxions. As the Method of 
Increments confifts of two Parts; one being concern’d in 
finding the Increments from the Integrals given, and the 
other in finding the Integrals having given the Increments ; 
fo. does the Method of Fluxions confift of two Parts ; 
the one fhewing how to find the Fluxions, haying the 
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the Fluents given; andthe other fhewing how to find the 
Fluents freed from Fluxions, having given the Relations 
of the Fluxions, whether compounded with their Fluents 
orotherwife. The Principles of this Method may all be 
drawn direétly as a Corollary from the Principles of the 
Method of Increments. For Sir Zfaac Newton having de- 
mionttrated (Phil. Nat. Princ. Math. Scé#. 1. and in the 
Beginning of his Treatife De Quadratura Curvarum) that 
the Fluxions of Quantities are proportional to their naf- 
cent or evanafcent Increments, if inany Propofition rela- 
ting tolncrements, you make the Increments to vanith 
and to become equal to nothing, and for their Proportion 
put the Fluxions, you will have a Propofition thar will 
be true inthe Method of Fluxions. This is but a Corol- 
lary to Sir Jfaac Newton's Demonftration of the Fluxions 
being proportional tothe nafcent Increments. For this 
reafon, to make the Method of Fluxions to be underftood 
more throughly, Ithought it proper to treat of thefecwo 
Methods together, and | have handled them promif{cu- 
oufly as ifthey were but one Method. Some people, be- 
caufe that the Fluxions are proportional to the nafcent 
Increments of Quantities, have thought that by the Me- 
thod of Fluxions Sir /faac Newton has introduced into Ma- 
thematicks rhe Confideration of infinitely little Quantities; 
as if there were any {uch thing as a real Quantity infinite- 
ly little, But in this they are miftaken, for Sir Jfaac 
does only confider the firft or laft Ratio’s of Quantities, 
when they begin to be, or when they vanifh, not after they 
are become fomething, or juft before they. vanifh ; bur in: 
the very moment when they dofo. In this cafe Quantities 
are not confider'd as infinitely little ; but they are really 
nothing ac the time that Sir //aac takes the Proportions 
of their Fluxions; and the Truth of this Method is 
demonftrated from the Principles of the Method of In- 


srements, in the fame manner asthe Ancients demontftra- 
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ted their Conclufions in the Method of Exhauftions, bya 
Dedultio ad Abfurdum. 

Having premifed thus much in general concerning the 
two Methods here treated of, to come to a particular 
Defcription of this Book; In the Preface I give a fhort 
Defcription of the Method of Increments, and an Account 
of Sir Zfaac Newton’s Notion of the Fluxions which I 
have already fpokeof. The Book confifts of two Parts, 
and contains 118 Pages in Quarto; the Propofitions be~ 
ing number'd throughout from the Beginning. In the 
fir(t Part explain the Principles of both Methods : and 
in the fecond Part I fhew the UfefulnefS of them in 
fome particular Examples. 

After having explain’d the Notation I make ufe of in 
the Introduction, in the firft Propofition I explain the 
direét Method both of Increments and of Fluxions. The 
{econd Propofition fhews how to transform an Equation 
wherein Integrals and their Increments, or wherein Fluents 
and their Fluxions are concern’d ; fo as in the Room of 
the Integrals or Fluents, to fubftiture their Compliments 
to a given Quantity with their Increments or their Fluxi- 
ons, they increafing in a contrary Senfe to the Quantities 
inthe firft Suppofition. Inthe third Propofition I thew 
how to transforma fluxional Equation, fo as to change 
the Charadters of the Fluents, making that Quantity to 
flow uniformly which in the firft Suppofition flow’d un- 
equally, having fecond, third and other Fluxions, and 
making that Quantity which in the firft Suppofition flow’d 
uniformly, now to flow unequally, fo as to have fecond 
and third Fluxions, @c. This Propofition is of great 
ule in the inverfe Method, when you would invert the 
Expreffion of the Relation of the flowing Quantities ; for 
Example, if in the Suppofition z flows uniformly and 
x variably, by the inverfe Method of Fluxions you will 
find x expreft by the Powers of z : but if you would find x 
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expreft by the Powers of x, you muft then transform 
the Equation by this Propofition. Sir /faac Newton and 
Mr. de Moivre do this by the Reverfion of Seriefes; bur 
I take this to be the more proper and more genuine Me- 
thod of doing it directly. Inthe fourth and fifth Propo- 
fitions are explain’d the Method of judging of the Na- 
ture and Number of the Conditions that may accompany 
an Inctemental ora Fluxional Equation. This isa Cir- 
cumftance that f don’t find to have been explain’d by 
any one before, and the Propofirions are fomething in- 
tricate; wherefore it will not be improper to explain this 
Matter a little more at large. Suppofe then thar z and x 
are two variable Quantities, and fuppofing z to increafé 
uniformly by the continual Addition of its conftanc Incre- 
ment %, (according tothe Notation I make ufe of in this 
Book) fuppofe * + 2=*. Then ifit be propofed as a 
Problem to find the Value of x, exprefs'd by the Powers 
of z, and quite freed from the Increments3 by the fourth 
Propofition there may be three Conditions added to this 
Problem. The Demonttration of this is taken fromthe 
Formation of the Integrals by a continual Addition of 
their Increments. Suppofe that all the Values of z, x, 
x, x, *, ec, were fet down in order in fo many Co- 
lumns, and that at the Head of the Table, the corref- 
ponding Values of z, x, *, *,*, were expreft by the Sym. 
bols 4, ¢, ¢, ¢, ¢- Then by means of the given Equati- 
on* --+ z= x,or% =x — 2, will ¢ =¢ — 4, whencethe 
fecond correfponding Values of z, x, x, x, * will bea +2, 
ete, eh e, ehe— aCe f)ande+s 4% 
(by the Eq.) Whence again the third Values area +-2 x, 
fre pe, of 2 be—aCme + ze te) 
e+ ve—zate—x, andc +26 ~e—4a—22, 
and fo you may proceed to find the fourth, fifth, and all 
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the other Valucs of z, x, x, x, *. But by what is alrea.. 
dy fec down, it is evident that all theic Values will be 
expreft by 2 and x, and thethree Symbols ¢,¢, ¢ : and 
confequently all the Values of the reft of the Increments 
of x, viZ. %, 7, Cc. will be exprefsd by the fame Sym- 
bols. Whence it follows that ro determine the Values of 
the Symbolsc, ¢, ¢, there may be takemthree Condition: 
relating tothe Values of x, x,~, ¥, *, ec. promifcuoniiy, 
as the fourth Propofition directs, The fame Rule holds 
good in the Method of Fluxions. For Example. having 
given the Aiquation 2%* + x*x 0, if it be propofed to 
defcribe the Curve that it belongs to; by che fourth Propo. 
fition it. may. alfo be required as a Condition, that tiv: 
Curve fhall pafs through two given Points; that it thai 
touch two given Lines; that ic hall pafs thro’ a given 
Point, and when it cuts a given Line fhall have a given 
Degree of Curvature; or that it fhall have any other two 
Circumftances that depend upon the Values of che third, 
fourth or other Fluxions. Thefe Conditions that attend 
Incremental or Fluxional Equations, I don’t know to have 
been fufficiently taken notice of by any Body: but they, 
ought well to be attended to in the Inverfe Methods ; 
the Solutions of particular Problems being never perfect, 
unlefs there be provifion made for the fatisfying of them, 
by the indetermined Coefficients in the Equation that 
contains the Solution of the Problem. Examples of this 
may be {een in Prop. 17 and 18, where | give ihe Solu- 
tion of the Problems concerning the Jfoperimeter, and. 
the Catenaria, . 

The fixth Propoficion contains the general Explanation 
of the Inverfe Method both of Fluxions and of Incre- 
ments, which confifls in the Solution of this Problem. 
Having given the Relations of the Increments, or of the 
Fluxions of feyeral Quantities, whether they be centide- 
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red-with their proper Integrals or with their proper 
Fluents or not; to find the Relations of the Integrals or 
ofthe Fluents, freed from their Increments or from their 
Fluxions. The Direétion I have given for finding the So- 
lution in finite Terms is but tentative. And I muft con; 
fefs 1 know of no other Method that is general for all Ca- 
fes. For! can find no certain Rule to judge in general, 
whether any propofed Equation, involving Increments 
or involving Fluxions, can be refolved in finice Terms. 
For this Reafon we are obliged to feek the general Solu- 
tion in infinite Seriefes ; which when they break off, or 
when they can any way be reduced to finite Terms, they 
then contain the Solutions which we always hope for. 
The Method of finding thefe Seriefes is explain’d in the 
eighth Propofition, and that is by means of a Series that 
is demonftrated in the feventh Propofition. And this I 
taketo be the only genuine and general Solution of the 
inverfe Methods. For inthis Solution you always have 
thofe indetermined Coefficients, which are neceflary to 
adapt the Equation that is found to the Conditions of the 
Problem propofed. For want of this Circumftance all 
other Methods are imperfect; and particularly “Sir Z/asc 
Newrton’s Method of finding Seriefes by a Rular and Pa- 
rallelograms labours under this Difficulry, becaufe ir 
brings no new Coefficients into the refulting Equation, 
Which may afterwards be determined by the Conditions 
of the Probiem. However becaufe this Method is very 
ingenious and very elegant, I thougnt it proper to ex- 
plain it in the following (viz. the 9t4) Prop. The ioth, 
atth, and 12th Propofitions conclude the frit Part, and 
inthem f treat of the manner of finding the Integral or 
the Fluent, having given the Expreffion of a pariicular 
Increment, or of a particular Fluxion of it; without be- 
ing involved with the integrals, or with the Fluents, or 
with any ocher increments, or withany other Fluxions of 
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it. ‘This is a particular Cafe of the Inverfe Method, bur 
for its great ufefulnefs I thought it deferved particularly 
to be taken notice of. This Problem is treated of in ge- 
neral in the toz4 Propofition, The Method of folving it 
in finite Terms is only tentative; and when that does not 
{ueceed, recourfe muft neceffarily be had to the Solution 
by.a Series in. the 8t4 Propofition. In the rizhand 12th 
Propofitions | have fhew'd how Seriefes may be conveni- 
ently. found, in fome particular Cafes when Fluxions are 
propofed. 

Inthe fecond Part IT have endeavour'd to fhew the 
Ufefulnef$ of thefe Methods in the Solucion of feveral 
Problems; The 13¢/ Propofition is much the fame with 
Sir Tfaac Newton's Methodus Differentialis, when the Or- 
dinates are at equal Diftances : and inan Example at the 
End of this Propofition | have fhew'd how eafily Sir 2/aac 
Newton's Series for expreffing the Dignity of a Binomial 
may be found by this Incremental Method. The 14th 
Propofition fhews in fome meafure how this Method may 
be of ufe in fumming up of Arichmetical Seriefes. In the 
15th Propofition I thew by fome Examples how the Pro- 
portions of the Fluxions are to be found in Geometrical 
Figures 3. from whence immediately. flows the Method of 
finding the Radiufesof their inofculating Circles, the In- 
vention of the Points of contrary Flexure, and the Solu- 
tion of other Problems of the like nature. In the 1674 
Propofition I thew how the Method of Fluxions is to be 
applied to the Quadrature of all forts of Curves. In 
the following Propofition I give a general Solution of the 
Problem of the Jfoperimeter, which has been treated of 
by the two famous Mathematical Broth-rs the Berr all’s. 
Inthe 18¢4 Propofition I give the Solution of the Problem 
about the Catesaria, not only when the Chain is of a gi- 
ven Thicknef$ every where, but ia general, when its 
Thicknefs. alters according to any given Law. In rhe 
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following Propofition I thew the Fornix or Arch which 
fupports its own Weight to be the fame with the Catena- 
via. Inthetwo next Propofitions | fhew how co find the 
Figures of pliable Surfaces which are charged with the 
Weight of a Fluid. In the 22d and 234 Propofitions { 
treat of the Motion of a Mufical String, and give the 
Solution of this Problem: To find the Number of Vibrati- 
ons that a String will make in a certain time, having gi- 
venits Length, its Weight, and che Weight that ftretch- 
sit. This Problem I take to be entirely new, and inthe 
Solution of it (in the laft partof Prop. 23.) there isa re- 
markable Inftance of the Ulefulnefs of the Method of firft 
and laft Ratios. The24th Propofition gives the Inven- 
tion of the Center of Ojicillation of all Bodies ; and in 
the 25¢4 Propofition I have ‘given the Inveftigation of the 
Center of Percuffion: It is known that this Problem ig 
folved by the fame Calculus as the foregoing; wherefore 
it is generally thought that thefe rwo Centers are the fame, 
But that is a Miftake, becaufe the Center of Ofcillation 
canbe but one Point; but the Center of Percuffion may 
be any where in a certain Line, which this Propofition 
fhews how to find. There is an Error in this Propofiti- 
on, which Iwas not fenfible of till after the Book was 
publith’d, wherefore { take this Opportunity of correcting 
of it. Iedoes not affect the Reafoning by which [ find 
the Diftance of the Center of Percuffion from the Axis of 
Rotation; burit is this, that I fuppofed the Center of 
Percuffion to be in the Plane paffing thro’ the Center of 
Gravity, and perpendicular to the Axis of Rotation: 
which is a Miftake. It is corrected by the following 
Propofition. 
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PROP. PROB, 


To find the Diftance of the Center of Percuffion from 
the Plant paffing thre the Center of Grawite# and 
perpendicular to the Axis of Rotation 


SOLUTION. 


Let the fixth Figure be fuppofed in the Plane’ pafling 
thro’ the Axis of Rotation, and in which the Center of 
Percuffion is fought. 

‘Let.4 B bethe Axis of Rotation, 4GC be the Inter- 
{ection of this Figure with thePlane paffing thro’ the Center 
of Gravity, and perpendicular to the Axis of Rotation, 
G-be the Point whereon a Line, rais’d perpendicular to 
this Figure, will pafs thro’ the Center of Gravity; B E 
bea Line.parailel to.4 G wherein is the Center of Per- 
cifios. Then ta find the Diftance 4 4, let p ftand for 
anElement of the Body propofed fianding perpendicular- 
dy on any point D. Draw DC perpendicular to AGU. 
and 4 B will-beequalto the Summ of all the Quantities 
pxGc ¥:C.2 taken with their proper Signs, divided by. 
the Body i (elt. multipiiea into the Diftance.4 G. 

‘Having thus found the Ditlance 48, fuppofe the 
Plane of the Figure in Prep. 25. to cut che preicat Figure 
acright Angles.in:the Lime B A, and the Center of Pet 
cuilion will be rightiy determined by that Propofitioa, 

The 26thPropofition thews how to determine the Dea- 
fity of the Air atany Diilance from the Center of che 
Earth iuppofing the Deniity always to be proportional 
to.the comprefiag Ferce, and that tic Power of Gravitae 
tion is reciprocaliy as the Diftances from ihe Center of 
the Earth. 

tia The 


(350) 

‘The laft Propofition fhews how to find the Refraction 
ofa Ray of Light ia its paflage thro’ the Atmofphere, 
upon the Suppofition that Light is a Body, and that the 
RefraGion of it is caufed by the Arceaction of the Bodies 
the Rays approach to In this Propofition there is a re 
markable Inftance of the Ufefulnefs of the Method of 
Increments in finding the Coefficients of a Series, which 
according to the Values of a certain Symbol, as z, ex- 
prefles both ail che Fluents, and all che Fluxions of a 


certain Quantity. 








IL, Ludovici Ferdinandi Marfilii Differtatio de Ge- 
neratione Fungorum. om. 1714. 4to, 


“WO His Auchor tells us that he gave his youthful Incli- 

nations to the Study of the Mathematicks and 
Obfervations of Nature, under the Tuition of the cele- 
brated Malpigins, and Lelins Trinmfettes Botanick Profeffor 
of Bononia : and amongtt the various Productions of Na- 
ture, his chief Delight was in the Contemplation of the 
fudden Growth.and various forts of Mufhrooms which both 
the Earth and Trees brought forth. Ofche firft Kind he 
oblerved the greateft Number to arife in Camps, produ- 
ced from the Horfes Dung, and are commonly called 
Prataiouli. 

Inthe Years 1699 and 1700, being then in Croatia 
and Tranfylvania, inthe Armies there, he made a large 
Volume of Defigns of Fungi, which he {ent to Triumfetti to 
put in order, who added a great Number to them of fuch 
as he found about Bononia ; yet after all the moft dili- 
gent Search, he could never find them to produce any 
Seed either in their Gills or other Parts. 

The Origin and Generation of Mufbrooms he faysis not 


esaly to demonftrate, fince both the Antients and Moderns 
2 dif- 


(351 ) 
difagree very muchabout it. The late Botanifts feem to 
be of three different Sentiments concerning their Produce. 
Mr. Ray, Dr. Sherrard, Mr. Doody, Boccone and Mentzctins 
having obférved fome Mufbrooms to have had Seed, were 
of opinion others might have che fame Original. Clufius 
and Jobs Baptifta Porta had in {ome alfo obferved their 
Seed : Orhers, viz. Sharvock and the accurate Malpicins, 
who could not find any Seed in them, alcho’ with the 
Affiftance of Microfcopes, did fuppofe they might be pro- 
duced by Pieces of themfeives, carricd by the Winds from 
place co. place, as other Plants are by Slips and Offsetts. 

The third Opinion, which he fays moft agree in, is 
that they arife from Putrefaction, or a Mixture of cer- 
tain Salts, Sulphur and Earth impzegnated with the Dung 
of Beats. 

The Fungus feminifer Campaniformis Mentaclii, &c. 
being the Mufhroom which firft gave the occafion of the 
Opinion of their having Seed, this nice Author has ac- 
curately figured and oblerved, and fixppofes with others 
chat thefe feedlike Bodies may be the Ovaria of fome In- 
feéts ; and the rather becaufe they are fo very large in 
proportion to the fmallnefs of the Mufhroom: and chac 
they had often been fowed by De. Amadoes a curious 
Botanift, withoue any Succefs towards raifing them. 
From whence he concludes thefe Bodies ought to have 
another Denomination than Seed; neither is he of the 
Opinion that they are produced by parts of themfclves. 

In his Divifion of Mufbrooms he firft treats of the Zraffies 
and their Increafe, Situation and Soyl, Colour, Taft and 
Confiftence. He next proceeds to foft Mufhrooms, fuch 
ashe obferved in his own Garden; which having in the 
Spring been meliorated with Horfe-dung, about the mid- 
dle of Fune there {prung up divers of that fort which the 
Ftalians call Pratainoli, amongh a Bed of Lettice. Thefe 
continued till near the mia of Auguft before they went 
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off. Of thefe and fome other Kinds he accurately figures: 
the firft Shootings and Fibres. ; 

His next Tribe are {ncir 2s prow from Wood, but yet 
are themtclves fof. Of theie he obferves three Kinds; 
the firft a large one in his Window, out of a piece of 
Firwood whichit had often rained on ; with two {maller: 
forts from fome rotten Boards in his Garden. All thefe he 
figures borh in their maturai and divided States, as alfo 
Microfcopical!y 

Treating of hard woody Mufhrooms (of ‘which he alfo 
gives you fome accurate Figures) he obferves they rarely 
appear onthe Trees, in Germanyand Croatia, before they 
are twenty. or thirty Years old; bur moft commonly 
when forry or fifty: and the Original of chem he attributes 
chiefly to the Rottennefs of the Wood, and fays they 
generally break ouzin the Spring, when the Leaves begin 
to fhoot. And tharufually they grow below the middle 
ofthe Trees, and are caufe- of ‘o much Decay in them, 
that they often die in three or four Years. 

It may not here be amifs co-fubjoin what Dr: Laveifius 
communicates to our Author, concerning the Lapis Fun- 
earias, viz. that altho’ this Afufbroom-producer has the 
Name of a Stone, ic ought not to be reckoned: of that 
Sense, it being really no other than a Mafs or Congeries of 
Roots, Seeds and Juices coagulated with Earth into, as 
ze were, a {tony Subftance. Upon which pouring Water 
and fetting ic in a warm Place, it loofens ics hardned Sub. 
itance; and by moliifying its Fibres and moiftning its con- 
ezete Juices, out of che Clids and Chinks thereof the Mu/h- 
rosus {orinz, as they do in other places from fimple Dung 
aad loofe Earth And ic isaifo farther ro be noted; thar 
when this ftony Ma's has thus yielded thele its Offspring, 
ie Remains grows light, porous and decay’d, its nu- 
riitve furces being then exhautted. 
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: | - oe, Numb. 346. 
-PHILOSOPHICAL 
TRANSACTIONS 
ce eae one cece en nae ee a ne 
5 For the Months of November and December, +715. 
| The CON TENTS. 
4A, Alfhort Hiftory of the feveral New-Stars that have 
appear d within'thefe 150 Years: with an Accaount 
~~ of the Return of that in Collo Cygni, and of its 
Continuance obferved this Year 1715. | 
I. BotaNnicum Hortenfe IV. Continued from 
No. 345. By James Peciver, F. R. S. . 
II, An Exeraét of a Letter from Dr. Helvetins at. 
Paris, to Vonfiewr Duyvenvoorde Embaffador 
Extraordinary from the States-General, and by 
4 him communicated to the Royal-Society.. 
TV. (A Letter of Mr. Francis Nevile to the Right 
Reverend St. George, Lord Bifhop of Clogher, 
RS. S. Giving an Account of fome large Tecth 
lately dug up in the Northof Ireland, and by his 
Lordjhip communicated to the Royal-Society | 
V. Remarks upon the aforefaid Letter.and Teeth, by 
Thomas Molyneux, M. D. and R.S.S. Phy- 
fician to the Scare in Ireland: Addrefs'd to his 
Grace the Lord Archbifhop of Dublin. 
VI. Guilhelmi Mufgrave Reg  Soctet. utriufque 
Soci, GETA BRIT-ANNICHS. Ace 
dit Dorus Severiane Synopfis Chronologic.s : ode 
Icundila gitondam M Regis Altredi Differcatio lice - 
Dumnoniorum,. MDCCXY, fit I. 
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I. A fhort Hiftory of the feveral New-Stars that have 
appear d within thefe 150 Years swith an Account 
of the Return of that in Collo Cygni, and of its 
Continuance obferved this Year 1715. 


U 7 Hether ic be owing to thegreater Diligence of the 
Moderns, or that in realicy no fuch thing has 
happen’d for many Ages paft, I will not undertake co de- 
termine; but chis is certain that, within the Space of the 
Jaft 150 Years, more Difcoveries have been made of 
Changes among the Fixe Starrs, than in all Antiquity 
before. And cho’ it be faid that ipparchus, on occafion 
of a New Star that appeared in his Time, was induced 
to number the Stars, and make che firft Catalogue of 
them, which was, in the Opinion of Pliny, Res vel Deo 
jmproba; yet neither he or any of the Ancients have left 
us the Place of that New Star, to compare with thofe- 
lately. feen, one of which might perhaps be the fame 
with it, reappearing after a long Period of Years. Now 
though feveral Authors have feverally defcribed thofe 
that have been {een nearer to our Times, it may not 
perhaps be amifs here to give a fhort Recapitulation of 
what was principally remarkable in each of them, with 
the Times of their firt Appearance, as far as can be col- 
le@ted. 

And firft, That in the’Chair of Caf: peda, was not {een 
by Cornelius Gemma on the Eighth of November 1572, 
who fays,he that Night confidered that Part of Heaven 
in a very ferene Sky, and faw it not: but chat the next 
Night, Novemb. 9°. it appeared with a Splendour fur- 
pafling all che fixe Stars and fcarce lefs bright than e- 
wus. This was not feen by Zycho Brahe before the 11th 
of the fame Monch, but from thence He affures us that 
it gradually decreafed and died away, foas in March 
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1574, after fixteen Months, to be no longer vifible; anf 
at this Day no Signs of it remain. The Place thereof 
in the Sphere of Fixt-Scars, by the accurate Obfervati- 
ons of the fame 7ycho, was os. 9°17. a1™ » ¥, with 
53°. 45. North Laritude. 

Such another S:ar was feen and obferved by the Scho- 
lars of Xepler, co begin to appear on Sept. 30°. ff. vet. anne 
1604, Which was not to be feen the Day before: but it 
broke out at once with a Luftre furpaffing that of Fupiter ; 
and like the former it died away gradually, and in much 
about the fame time difappeard totally, there remaining 
no Footfteps thereof in Fanuary 160%. This was near the 
Ecliptick, following the Right-Leg of Serpentarius; and 
by the Obfervations of Hepler and others, was in 7% 20°. 
004 1™ &.V, with North Latitude 1°. 56’. Thefetwo 
feem to be of adiftin&t Species from the reft, and nothing 
like them has appear’d fince. 

But between them, viz. in the Year 1596, we have 
the firft Account of the wonderful Star in Collo Ceti, {een 
by David Fabricius on the third of duzuf?, ft. vet. as 
bright as a Star of the third Magnitude, which has been 
fince found to appear and difappear periodically : irs Pe- 
riod being precifely enough 7 Revolutions in Six Years, 
tho’ it return not always with the fame Luftre. Nor is 
it ever totally extinguifh’d, but may at all times be {een 
with a Six-Foot Tube. This was fingular in irs Kind, 
till that in Colle Cyzni was difcovered. It precedes the 
firtt Scar of Aries 1°. 40’, with 15°. 57’ South Laticude. 

~ Another New Star was firft obferved by Will. Fanfonius 
inthe Year 1600, in Pecfore or rather in eduction: Colli 
Cygni, which exceeded not the third Magnitude. This 
having continued fome Years, became at length fo {mall 
asto be thought by fome to difappear entirely: but in 
the Years 1657, 58 and 59, it again arofe to the third 
Magnitude, tho’foon after it decay'd by degrees to the 
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fifth or fixth Magnitude, and at this Day is to be {een as 
fuch in 9s. 18°. 38% 217 oT, with 55°29 North Lat. 

A fifth New Star was firft {cen and obferved by Areve- 
lins in the Year 1670, on faly is. ff. vet. asa Star of the 
third Magnitude, but by the Beginning of Udtober was 
{carce to be perceived by the naked Eye. In April fol- 
lowing it was again as bright as before, or rather greater 
than of the third Magnicude, yet wholly difappeared a- 
bour the middle of Auzuf?t. The next Year, in March 1672. 
it was feen again, buc not exceeding the fixth Magnitude: 
fince when it has been no further vifible, though we have 
frequently fought for its Return ; its place is 95. 3°. 17’. 
a '™-%, Vand has Lat. North. 47°. 28’. 

The Sixth and laft is that we defcribed from the 4a 
Berolinenfia, in No. 3.43 of thefe Tranfactions ; difcovered 
by Mr. G. Xirch in the Year 1686, and its Period deter- 
mined to be of 404 3 Days: and though it rarely exceed 
the fifth Magnitude, yet is ic very regular in irs Returns, 
as we found in the year 171.4. Since then we have watched, 
as the Abfence of the Moon and the Clearnefs of Weather 
would permit, to catch the firft beginning of its Appea- 
rance in a Six-foot Tube, that bearing a very great Ap- 
perture difcovers moft minute Stars, And on June 15. 
laft, ic was firft perceived like one of the very leaft Telef- 
copical Stars; but in the reft of thar Month and Faly ic 
gradually encreafed,fo as to become in 4uguft vifible to the 
naked Eye; and fo ic continued all the Month of Septess- 
Zer. After that it again diced away by degrees, and on 
the 824 of December at Night was (earce difcernible by the 
Tube, ans as near as could be guefied, equal to what it was 
at its firft Appearance on June 15th: {o that this Year irhas 
been {een in ail near Six Months, which is but litle lefs 
than half its Period: And the middle, and confequentiy 
the greatefi Brightne(s, falls about the roth of Sept-mber. 
Thote that pleats ro feek for it. may expectits firft Ap- 
pearance in Fu/y next, and find ic in gs. 6°.30'. circiter 
a iP, Vy with Lat. Bor. 52° 40% IL. 
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Botanicum Hortenfe lV. 


Il, Continued from No. 345. By Jaracs Petiver, 
PLR. S. 
SECT. If. 


Indian Herbs and Trees. 


94. A Ntego Green Blite. 
LY Blitum Antegoanum viride, cauis & pediculis 


rubris. 

This rifesabouta Yurdhigh, its Leaves {mooth, veined 
and oval, ftanding on long flender Pedicles, red, as are 
the large Stalks, from whence grow Tufts of green Pa- 
nicles, Which Flower and Seed from Fuly till Autumn. 

I received Plants and Seed of thisand many others fron: 
my worthy Friend Mr. Fohw Donglafs Surgeon, ana Bre- 
ther to his Excellency the Governour of Antego. 

95. Climbing Virginia Eupatorium. 
Eupatorium Carolin. feandens, Fegopyri folio Fort. noft. 

Sicc, Ray Vol. 3. Append. 244. Es 30. 

Clematitis novum genus, Cucumerinis foltis Virginianum 

Pluk. Zab. 163. fig. 3- 

Planta peculiaris pappefcens non lacteicens Banifler Alm. 

Botan. p. tog pl. 6. 

This elegant Plant is accurately Figured in Dr. Pluknet’s 
Phytographia, and Mr. Banifter’s Herbarium Virgiaianum 
which is now in the Prefs from his own Original Defigns. 
It is the only Virginia Climber of this Tribe that has as yet 
come to our Knowledge, and never raifed in any Ewrope- 
an Garden before. 

Kkk 96. 
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96. Braynes Cape Naked Dafic, Ray H. Pl, 362. pla. & 
Vol. 3. p. 220 pl. inter 6 & 7. 
Coma Capenfis Coronopi foito. 
Bellis Afric. lutea minor, fl. nudocernuo Alw Bot. 66. 
1. 6, 
Bellis Aftic. Coronopi folio, #. nudo Craft. 
Bellis Afric. capitulo aphylla fureo, Coronopé folio, czuli- 
culis procurabennibus Ff: m. A. Leyd. 85. 
Bellis annua, capiculo aphy ilo luteo H.0x. Sea. 6. Tab. 7, 
fig. ult. opt. 
Chryfanthemum Afric. minimum, flofexle nudo cernuo 
Ejufd. pe 3c. pl 24: 
Chrsfaathemum exoticum minus, capitulo aphyllo, Cha 
memcli audi facie Breyn. Cent. 156. c. 76. fig. 
Chryfanthemum Ziagitanum minimum procumbens, fo/:/s 
ver(us imum denratis, flofez/o nudo cernuo Aloris. 
Tes Leaves, naked: Flowers, and Way of growing ciftin- 
guifh it from others. 
97. Trifid Cape Gold Tufts, Ray 3. p. 173.4. 


Fiort. Amftelod. Vol 2. 
lc Flowers in September, and the Seca is rine ebour 

Chrilmas. 

98. Smail Headed American Live ever. 

Elichry{um Carelix. Gnaphalii Americani facie Zort. nok. 
Sieci Ray 3- Append. 244. 

Feliconyfum annuum majus, ercCtum Vircinianam H. Ox. 
Sed. 7. Tab. x Ser. 2.08 t. 

F2elichretine five Chryfocome Gnaphaioides Virzinianz an- 
nua, fois obtufioribus, capétudis argenteis conglobaris 
Bos. Oxon, 88. plat. 

Gnaphalium Luft. comis argenteis Pluk. Tab. 31. fig. 5. 
ex fent. F. Eobart. 

~ This 
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This rifes near a Yard high, is fomewhat Woody with 
many Branches ending in Zufts of unall firaw coloured 
FYeads which rarcly or never fullyepca ‘Pne Jadians 
rub their Mead with this Plant, and affert its good for the 
Eyc-fight, as my late curious Friena Mr. Joba Lawfon ine 
formed me. By another PerfonT am told they drink a 
Zea Gf it in Fesvers. 7 

99. Fairchild’s {mall-flowred Live-ever. 
Elichryfum fl. paitefcentibus minimis, Spice foliis. 

Its Stadks are thick fer, with whitifh pointed Leaves ; 
the Fowers grow in Tufts of a pale Yellow and very {mall. 
It Florred in Fuly, xc. in Mr. Thomas Fairchild’s Garden 
at Hoxten, the only Place I have yet feen it in. 

100. Woolly Live-ever with red thready Florers. 
Elichryjum Lychnidis Coronarie folio. 

This elegant Plant and the next, I have with Picafure 
{een in the Bilhop of London's Gardens at Filbam, under 
the Care of Mr. Millward. 

rot. Round Saddle-leaved Cups Live-ever. 
Elichry{um Capente, Perfoliata folio. 

Thefe Leaves are round, fomewhat briftle-edged, 
grow alternate and faddle the Stalk, like our Perfoliata 
or Zhorow Wax. My late induftrious Friend Mr. William 
Brown, Surgeon, brought me from the Care cf Good Arepe 
the only Specimens of this fingular Plant { have fince 
{cen. 

lox. Welted Antego Spike-Cudweed. 
Gnaphaloides Antezoana {picata, caule alaco. 
an Amaranthoides fruticofum jo/. longis anguftis, fubtis 

niveis Jam.Cat 48. pl. 3. Hift.p. 43. Zab. 7,fRay Vol. 3. 

p> 127. 2: 

This elegant Plane was raifed in Chelfey-Garden from 
Seed fent me by my kind Friend Mr. Foha Donglafs at 
Antezo. 


Hhh 2 103, 
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103. Herman’s Cape Live-ever with Sage Leaves Ray 1860 
Hift. Ox. Bob. 905. 

Pheudo-Elichryfum Cap. Salvia folio. 

Conyza 4fric. arborefc. Salicis Capree foliis, odore Ro- 
rifmarini Breyn, Pr 2- 

Conyza Afric. incana arb odore Salvia & Rorifmarini Flor. 
Praff i4g. . 

Elichryfo affinis Afric arb ff purp. violaceis, Salviz foliis, 
odore Rorifmarini Berm, B. Leyd. 229. fig. Pluk.r74. 1. 
Te Flowers in March and April in our Stews, and at the 

fame time at the Cape of Good Hope. 
104. Herman's Peruvian Live-ever Ray 1869. pl. ult. 

Elichryfo affinis Peruviana frutefcens Herm. H. Leyd. 666. 
Pluk. 27. fig. t. 

Azerato affinis Peruviana frutefcens Par. Bat. & Prodr, 

Pfendo- Helichryfum frut. Peruv. fol. longis ferratis Bod. Ox. 


90: 3. 

This by fome has been erroneoufly fhewn in our Gur 
dens for the true Cortex Peru. 

105. Mary-land Bobart. Ray 3. p. 210. pl ry. 

Bobartia lutea hirfura, canle Echii. 
Chryfanthemum Avclenii folio, umbone floris grandiufculo 

prominente Pluk. 242. fig.2. Bob, Ox 23. pl, 65. 
Chryfanthemum piiofifiimum smbone purpuratcente, petatis 

extus villofis Nor. Ad Phil. No. 246. p. got pl. 26. 

Its iower Leaves fomewhat like /Jaataia, lightiy notche, 
rough and hairy, the Stalks {peckled with red, and rough 
as Vipers Buglofs, its Floxers compoled of 13 yellow Perae 
fe fev in a double Row of narrow green hairy pointed 
Leaves, What is remarkable in this 7rébe, isa large pur- 
ple Umbs or Disk, rifing in the midft of the fJorer like a 
Button. Avery peculiar fort, of this Family, 1 firlt {aw 
many Years fince with Mr. Fucob Bobart in the Phyfick-Gar- 
den at Oxford 3 for which reafon I have prefumed to di- 


ftin- 
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ftinguith it by his Name, that it may be the eafier known 

from Chryfanthemum, Dracunculus or Ptarmica to which o- 

thers have ranked it. This Flowers moft part of che 

Tear. 

106. Fairchild’s broad Bobart. 

Bobartia Viziniana, fol. lato {cabro, bafialato. 
its Flower-ftalk {wells gradually towards the Head, 

which is compofed of many regular broad pointed black- 

ifh green Scales, the Rim confifts of 15 or more yellow 

Petale, out of its purple Disk come many {mall yellow 

Flofeuli, which I have not obferved in the other. 

Mr. Thomas Fairchild raifed this Plant from Seed he re- 

eeived, with many others, from that curious Botanitt 

Mr. Mark Catesby of Virginia. Ut Flowred at Hoxton a« 

bout the middle of 9¢fo%er. 

107. Cape Uvedale with a Poplar Leaf, Ray 339. ¢- 

CUvedalia Capentis Populi folio. 

Chryjanthemum arborelcens Athiopicum, foliis Populi albx 
Breyn, Cent. $55. c 76. fig- Bob, Oxon. 23. pl. 55. 
Seé. 6. Tab: 3. Ser, 3. fig. 

an Chryfanthemum \anatum,crenatis foltis Zthiopicam Pluk. 
Tab. 274 f 5. 

This differs from the Chryfanthemuams in having al acci- 
ferows Rim. 

128. Wild opps. Ray 3.p. 307. 15. 

Nediflora Jamaic. Scrophutaria folio. 

Sideritis {picata Screphularia folio, fi. aibo, jpicis brevibus 
habizioribus rotundis, pediculis infidentibus Svan. 
Cat. Jam: 65. Hiff. Tab. tog. fig. 2. 

That curious Natur.lift Dr. Hans Sieame has weli de- 
feribed this Plant, and given a very accurate Figure of it, 
which truly agrees with a fair Specimen my hearty Friend 
Capt. Thomas W ilduck {ent me trom Barbsdoes, trom the 
Seed of which this Plant was railed. itake the Ned:flora 
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Luzon. Sid:ritidis folio Gazoph. Nature Tab, 69. fig. 5. to 
bea fort of this with narrower Leaves, 
tc9. Herman's Virginia yellow Bafi. 

Clinopodium Virgin, anguftifol. fl. luteo Bera: H. Levd, 
161. 

Clinopodivm anguftifol. Vire.Lamii 4. luteco maculato Bol. 
H. Oxon. 375. 8. Se? xt. Tab.@, Ser. 2. fiz, 2, 

Clinopodium Virgia. anguftifol. fer. amplis luteis, puns 
Qtis purpureis Pluk. Tab. 24. fig. 1 

- Origanum flor. amplis luteis purpureo macuiatis, cujus 
caulis fub quovis verticillo ro vei 12 foliis eft circum- 
cin@us Banift, Ray 1927. 

I have feen this in Flower with Mr. Fairchild, raifed 
from Seed which Mr. Cateséy {ent him. 
tic. Canary Clary. Ray 3. p. 29%. 5. 

flerminum haftatis amplioribus foliis {. 47i modo alatis, 
caulibus & pediculis araneosa lanugine villofis ex Zn/ula 
Gomera Pluk Tab 301. fig. 2. 

Muftaz1 Lnfulanis & Salvia arborea valgo Alm. Bor. 185. 
Pl. 5. 

Horminum Cazarienfe tomentofum haftato folio, Muftazi 
& Salvia arborea nominata Bob. Oxon. 394.17. Ray 3. p, 
292. pl 24. 

Sclarea folio triangulari caule tomentofo Zaft. Rei Herd. 
180. 

This Flowers in divers of our curious Gardens from June 
till Autumn. 

tr1. White Cusary Horehound. Ray 3. p. 302. pl. xi, & 12. 

Stachys Canariznfs frutefe. Verbafci folio Inftit. 186. 

Stachys ampliflimis Verbafci foliis, floribus albis parvis non 
galeatis, {picd Betonice ex Infula Canarina Pluk. Tab. 
322, fig 4. Alm. Bot. 356. 

Stachys Canarica feurefcens Salvie folio, fl. candido, Ar- 
vida Salva incolis nominata Bob. Oxon, 382. pl. 6, 

Stachys 
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Stachys Canarienfis frutefcens, Verbafcd foliis Hort. Amft- 
Vol. 25 

Salvia fylv. ampliflimis Verbafci foliis graveolens, 7. albo 
parvo Canarienfis Aim. Bot. 329. pl. 15. Ray 274- pl. xu. 
It holds its Leaves all the Wiater in our Stowes. 

1142. Munting’s yellow Maracoc. R. 651.8. 

Clematis ( Flos. Paffonis fl. luteoH. Pifan. 18. 

Clematis Paffionalis triphyllos fl. luteo Ox. Mor. 7. 3. Tab 
2. Ser. i. f 3. 

Clemaiis Paffiflora fl. luteo Munt. Prax. 422. fig. opt. 

Cucumis Flos Paffonis ditus, Hederaceo folio, ff, ex luteo 
viridanti, Herm. H. Leyd. 205. 

Clematitis {- Flos Paffionis Americana luteo flore Vallot. 


53: 
an Clematitis Zadica fl, minimo pallido Plum. 73. Tab. 


Balfamina altera Indica repens, Hedere arborez foliis, 2. 
fubviridi Ambros phyt. 91- 

Granadilla folio tricufpidi, ff parvo flavelcente E/. Bot. 
206. Init. 240. 

Grazadilla folio Hederaceo, fi. luteo minore Flor. Norib. 

Granadilla pumila, 2. parvo luteo D. Alex. Balam. H. Patav. 
aTurre 55. 

Flos Paffionis minor, folio in 3 lacinias non ferratas minus 
profundas divifoCa:. Jam. 104. 

Paffiflora Hepatice Nobilis folio parvo nen crenato, ff. ex 
luteo viridante c/w. Bot.282.1. 
This Plant is a Native of Virginia from whence Mr. 

Cates’y has lately fent it. 

113. The O/d Trefoil Maracoc Ray 649. 1. 
Balfamina Zndica repens, Pomifera Hronuphr. 5. 
Clematis Pafificra, fl. Rofeo triphylla Adunt. Prax 423 
Clematis Pafionalis triphyllos, f#. Rofeo. tir. Ox. 7. 2. 

Tab. 1. fig. 9. 


afr 
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Clematis trifolia, fl. Rofeo clavato C B. 301. xu. 

Cucumis triphylios fi. Rofeo clavato Herm, Leyd. 205, 

Granadilla Z/i/panis, Flos Paffionis Italis Col. in Ffern. 
887. & go. fig. opt. 

Granadilla triphylla, fl. Rofeo clavato Fl Nor, 199. 

Maracoc five Clematis Virginiana Park, Gard, 393. 10. fig. 


4 = 
395. f* 

Maracet indicum Aldini Hort. Farnes. 50. 

Pafiflora foliis crenatis cripartito divifis Alm. Bot. 28x. 


I. 3. . 

This beautiful Old Plant has been an Ornament in our 

Englilh Gardens for near a Hundred Years, and was firft 
brought to us from Virginia. 

114. Common Fingered Maracoc. 
Clematis Paffifora pentaphylla, 7. czruleo punctato Munt. 

424. fig, 

Clematis pentaphylla, f2 Rofeo clavato Mor. Ox. 6. 8. 

Tab. r. fig. 8. 

Clematis quinquefolia Americana {. Flos Paffionis Robert; 

Icon. 

Cucumis Flos Paffonis dictus, pentaphyllos, 7. clavato 

Flerm. H. Leyd. 205. , 
an Flos Paffonis major pentaphyllos Cat. fam. 104. pl. x. 

This elegant Climber is found in divers Gardens of the 
Curious, but I could never yet obferve the Fiddle-like Dent, 
in the middle Leaf, as Munting, Morifon, &c. have Fi- 
gured it, 
115, Ever-green Fingered Maracoc. 

Pafiflora pentaphylla fempervirens. 

This chiefly differs in being ever-green, 1 have obfer- 
ved it both in Flower and Freit, in Mr. Thomas Fairchild's 
Garden at FYoxton. 

116, Yellow Thorney Poppey Ray 856. 8. 


Argemone Mexicana El. Bot-204. Inft. 239. 
Papa 
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Papaver {pinofam CB. 178, 17. prodr. 92. fig. phyt. 301 
15.C B. Marth, 748. f.2. 1. B. 3-1. 30. p. 397. fig. Cluf- 
93- fig. 1. Lmperat. 662. fig. 2. Fonft. 371. . 4. 

Papaver campeltre [pino/um Chabr. 459+ x, Ic. 

Papaver fpinofum Americanum Park. 366. f. 5, opt. 

Papaver fpinofum luceum, foliis albis venis notatis Morif: 
Ox, 277. 

Papaver {pinofum, ff. luteo fimplici Munt. p.c. 555. 

Carduus Chryfanthemus Perwanus Ger. 993. f. 2. Fort. 


T155.2. 

Chicallotl Mexic. feu Spina Hernand. 215.c¢. 60. fig. 
Ficus Infernalis Ztalonem an Glaucium Diolc. Ray 856.8. 
The Purging Thiftle, i. . Carduns Purgans noftratibus dich 

Alm. Bor. 279. pl. 8. 

This fingular Plant is a Native of both the Zaft and 
Weft Indies. 

Tc Flowers ‘and Seeds in our Gardens in Fuly, dugaft, Se. 

w17. Hairy Oriental Poppy. 
Papaver Oriental. hirfutiflimum, f. magno T. Coral. 17:Co- 
mel. Plant. rar. 3.4. fig. 

My hearty and very worthy Friend Mr. George London 
was the firft who thew’d me this in Flowers fince which I 
have obferved it in our Phyfick Garden at Chelfey. 

118. Spanith Potatoes Ray 728, 22. 
Batata Z/ifpanor. Camotes {/ Amotes. & Ignanes Lod. Ie. 

647. 0bf. 369. f. | 
Batatas Cluf. Exot. 341. & Znhame Lufitan. Hift. 78. fig. 
Batatas Occéd. Indie & Inhame Orient. Lufit. Park. 1383. 

f. 3. 

Bartades, Ignames Adv. 317. fig. radicum. 
Convoluulas Indicus Batatas dictus Ray H. Pl. 728. pl 22. 
Convolvulus nd. Orient. Inbame few Batatas Mor. Ox xt. 

4. Tab. 3- fig: 4- 

Convolvulus Ind. Or rad. tuberola-eduli,cortice rubro & al- 

bo Battatas didtus Par. Bat. prodr. 326, 

L!! Convol- 
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Convolvulus rad. tuberos efculenti, Spimachie folio, ff 
albo fundo purpureo, femine poft fingulos Flores fingu- 
lo Fam. Cat 53. Aiff. 150. 

I have gathered this in the Dutchefs of Beanfort’s Gar- 
den at ‘-belfea. 

119. WhiteVirginia Bindweed, with a blackith bottom- 

ed Flower. 

Convolulus Virg. fol. cordato, f.albo minore, fundo ni 
gricante. 

an Convolvulus Scamoniz folio fubrotundo, f.albo,umbone 
nigro Curaffavicns Herm. Par. Bat Cat 6. 

Its Leaves cordated, -fmall and very pointed, the Flow. 
evs alfo fmal, flender and white, buc blackifh ac the 
Bottom. We owe ths Difcovery of this to the inquifi- 
tive Mr. Catesby. 

120. Broad-leaved Cpe Goat-Cranesbill. 

Geranium 7ragodes Capenfe, folio maximo. 

an Geranium Africanum frutefcens, Malve folio lacinia- 
to, odorato inftar Meliffe, fl. purpurafcente Boerbaave 
6 p.rro. 
les Flowers: are generally compofed out of two {mall 

flefh coloured Petals, with a Blot of deep fcarlet in the 

Middle, and a Streak of white running from thence 

down to che Bottom. I firft obferved this with the 

Bifhop:of London at Fulham, and fince in our Phyfick 

Garden at Chelfea. It Flowersin April and May. 

121 Cape Codling-Cranesbill with bright Flowers, 
Geranium Czpenfe frutefc. folio rotundo, Pomaceo odore, 

pf vivido. 

a Geranium Afric. arborefe. fol. Malve plano, lucido, 
giabro, #/. kermefino D. van Leur. Boer. 3. p. 109. 

i have only {een this at the Bifhop of London’s Garden 
at Fulham; it differs from Botan. Hortenfe No. 2. pl. 103. 
in having a much livelier red Flowers | 

122 
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122. Small Smooth curl-leaved Cape Cranesbill, 
Geranium Capenfe folio Betenice cri{po, fl. minimo. 

Its lower Leaves are {mooth and more or lefS round 
and broad, the upper Leaves are deep cut, with two or 
three {mall purple Flowers ftanding on very fine flender 
Footftalks. 

123. Dr. Uvedale's Spot-Flowred Cape Cranesbill R. 3. p. 
sto. pl 2. 

Geranium Capenfe fol. Betonice molli, f. maculato. 

Geranium African. Betonica folio procumbens, f.. pacvis. 

eleganter variegatis Alm. Bot. 169. 

Dr. Pluknet, chat copious Botanift, firft obferved this 
in Dr. Vvedale’s curious Garden at Enfield. It’s Stalks and 
Leaves are foft and hoary, the Flowers {mall and deeply 
fpotted like the Lychnis hirta minor. 

124. Spotted American drum, with whitifh Veins. 
Arum Amer. majus maculatum, venis eleganter albis. 
I have feen this beautiful Arum in Flower in the Bifhop of 
London’s curious Gardens at Fulham. 
125. Small Virginia Trefeil Aram. 
Arum humile Virgin. triphyllum. 
an Arum Zeylan trilobato folio, humilius & minus Par, 

Bat.79. fig. 

Mr, Thoweas Fairchild gave me the only Specimen of 
this which I faw. growing in his Garden at Foxton, 

126. Great-Smooth Cape Sumac. Ray Dendr. 58.12. 
Sumach Capenfis fol. rotundo {plendido majore. 
Rhus 4fric. trifoliatum majus, {plendente folio rotundo in- 

tegro Ray Dendr. 58. 12. 

This.and the next [have feen in the Dutchefs of Bean- 
fort’s Gardens: at Badminton. 

127. Small Smooth Cape Sumac. R. Dendr. 58. xi. 
Sumach Capenf. fol. rorundo fplendido minore. 
Lentifcus humilis, trifolia Africana P, Bat. pr. 
12 Rhus 
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Rhus 4/ric. trifoliacum minus glabrum, {plendente /o/i# 
fubrotundo integro Pluk. Tab. 129. fig. 9, & Ray Dends- 
58. xi 
This chiefly differs fromthe /af in being Jes, particular- 

ly in its Leaves. 

128. Hairy dented Cape Sumac. R.Desdr. 56. . 

Sumach. Cap. folio dentato hirfuto. 

Rhus few Sumach 4fric. trifoliatcum hirfurum & crenatum 
Herm. Ray Dendr. 56. 1. 

Rhus Afric. trifol. majus, fol. obtufis & incifis hirfutie 
pubefcentibus P/wk. 129. £ 7. & Ray Dende. 56.1. 
Thefe Leaves are deeply dented and hairy, by which its 

Known from the ref. 

129. Narrow white Cape Sumac.R. Dendr. 57.8. 
Sumach Cup. fol. angufto {ubtus incano, hinc inde dentato. 
Rhus 4fric. trifoliatum fol. ferratis Herm. R. Dendr. 57. 8. 
Rhus 4fric. trifol. majus, fol. fubtis argenteis acutis & 

margine incifis Pluk. Tab, 129. fig. 6. & Ray Dende. 


5.p.57.8. 

Rhus’ afvic. trifoliatum, foiio Agui Cafi Herm. Boerhave 
257. & 8. 

Rhus Afric. trifol. anguftiffimo fol/o fubtis incano, feu 
Agni Cafti lobis Herm, R. Dendr. §6. 2. 

This differs from the next in having marrow Leaves fome- 
what jagged. 

130. Round white Cape Sumac Ray Dende. 58.13. & 14. 

Sumach Cap. folio fubrotundo integro faustus incano. 

Rhus 4fric.trifol. majus, fol. fubrotundo integro molli & 
incano Pluk, T. 2109. fig. 8.& Ray Dende. 58. ig. 

Rhus 4fric. trifol. fol. brevioribus nervoiis {uperné gla- 
bris & {plendentibus, fabras incanis Ray Dendr. 58. 13, 
All thele Zrifeliste Sumachs grow {pontaneoufly about 

the fertile Cape of good Fope, and from thence brought in- 

tothe Gardens of the mot Curious, where U have feen them 
both in England and Holland. HI. 
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Ill. An Extract of a Letter from Dr. Helvetius at 
Paris, to Monfieur Duyvenvoorde Fmbaffador 
Extraordinary from the States-General, and by 
him communicated to the Royal-Society. 


your {elf to me, for my Advice about the Ufé of the 

Pareiva Brava which has been recommended to you, 
becaufe I can give you a very good Account of ic, ha- 
ving been one of the firft that introduced it in France; f 
have made abundance of lucky Experiments about it, 
which have made this Medicine very well known to me: 
wherefore I affure you, you cando nothing better chan 
to make tryal of ic. 

The Pareira Brava is a Root which comes to us from 
Brazil by the way of Lisbon, but which the War has ren- 
dred pretty {carce ; however it is to be found among the 
good Druggifts, and is fold at Paris for 40 Livres the 
Pound: ’tis call’d in Brazil the Univerfal Medicine, and 
is made ufe of there in all kind of Diftempers. A Ca- 
puchin Monk, whocame from thence, told me that he 
could not give it a greater Character than by afluring me, 
that in all their Voyages they carryed the Gofpel in one 
Pocket and the Pareira Brava in the other. 

Twill be very eafy toconvince you, Sir, that the Pa- 
veira Brava is perfectly good in your Diftemper. The 
Bufinefs with you is to reftore the Digeflions, to the 
end, that in the firft Paflages there may not be form’d fo 
much Phlegm and acid Cruditiess and ic isalfo neceilary 
to hinder the Serofiry of the Blood from {preading it ‘if 


roo much upon the Parts, Now as Experience {hows us 
that 


[ Am extreamly pleafed, Sir, that you have applied 
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that the Pareira Bravadoes abundantly provoke Urine, ic 
will follow from thence. that it will dilcharge by the Kid- 
neys the corrofive Acidity ofthe Mafs of blood ; icisa fo 
good to break and thin the piruicous and vifcous Humors ; 
and ic cures the Suppreffions of Urine occafion’d by Ob- 
fiructions in the Kidneys. 

One may conclude from hence, that the Salts of the 
Pareira Brava, which are moderately Volatile, are proper 
to diffolve or feparate the too thick and too clofe Texture 
of the Sulphur ofthe Lympha_ [inally this Medicine has a 
light or gentle Birternefs which corrects the Acids of the 
Stomach, and renders them more pure and fine. 

Hence the Chyle becomes better digefted and more 
Balfamick, and fitted to affimulate it felt with the Blood, 
and co preferve therein that degree of Divifion and Fluidi- 
ty which is neceflary for ic. 

The Method of ufing this Root with fuccefs, is to re- 
duce it to an impalpable Powder, and co infufe thereof 
the weight of a Demi-gros in a Pint of boyling Water, 
and let ic lye initall Night, and next Morning boy] it one 
moment. Then pour the Liquor off gently from the 
Powder, and take of it a Demi-fetier in two Cups with 
a little Sugar as hor as Tea, putting into each Cup 5 
Grains of the faid Root reduced to an impalpable Powder, 
which you mutt ftir with a Spoon, that none of it may 
remain at the Bottom. You may repeat the fame Dofe 
about 4 Hours after Dinner, but you muft not eat any 
thing within an Hour after you havetaken ic. 

This Medicine does nor oblige you to alter the ordi- 
nary Courfe of your living 3 and you may continue the 
ufe of it feveral Months together, in which time alfo- you 
may difcontinue ic two or three Days together at a time, 
if you pleafe; but you fhould take tome gentle Purge 
every Fortnight or Three Weeks during che ule of the 
faid Medicine. 

The 
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abe Preparation of the Pareira Brava, as Monfiew 
Duyvenvoorde u/es it. 


Ake Eleven Grains of this Root, and put it into a 

Pewter Tea-pot fill’d with boyling Water, and fo 

let it infufe all Night over warm Afhes, or a very {mall 

fire; and in the Morning boyl it again, but very gently, 

till you ufe ic. You muft drink icjuft as you do Tea, and 

the Liquor which comes from this Infufion muft not ex- 
ceed the Quantity of 5 {mall Difhes of Tea. 








IV. A Letter of Mr. Francis Nevile to the Right 
Reverend St. George Lord Bifhop of Clogher, 
R.S.S. Giving an Account of fome large Teeth 
lately dugg up in the Northof Ireland, and by bis 
Lordfhip communicated to the Royal-Society. 


Belturbet, Fuly the x9th, 1715. 
My LORD, 


HE Curiofity I here fend your Lordthip,is fo far be- 
yond any thing that I have had the honour to com: 
municate to your Lordthip, o: that I have.ever met with, 
that I prefume your Lordthip will think ic fic to communi- 
cate to the Royal-Society; I have fent theDraught, af 
ter the beft manner I could draw it, enclofed; it is the 
Draught of two Teeth lately found within Eight Miles of 
this Town at a place call’d Maghery, in part of the Bilbop of 
Killmore's Lands, finking the Foundation for a Mill near 
the Side of a {mall Brook that parts the Countys of Cavan 
and Monoghan. 


The 
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There arein all four Teeth,two ofa larger and two ofa 
{maller fort, the largeft is the farcheft Tooth in the under 
Jaw, the other is like ic and belongs to the oppofite Side ; 
the leffer Tooth I take to be the third or fourth Tooth 
from it, and has its Fellow: thefe are all that were found, 
and one of them ina Piece of the Jawbone, which fell to 
dirt as foon as taken outof the Earth ; there was part of 
the Scull found alfo of a very large Size and Thickne(s, 
but as foan as expofed to the Air that mouldered away as 
the Jaw had done. . 

The Account I had led me laft Week to the Place, where 
1 was refolved to make the niceft Search I could ; but the 
Water-wall of che Mill being built, and the Ground all 
incumbered with the Earth that was thrown up, I could 
have little Opportunity of doing any thing, but to enquire 
of the Workmen the manner of finding the Teeth, and 
where and how they lay. There were fome few Peices 
of Bones found, but none entire, yer by thofe Bits that 
were found, one might guefs that they were Parts of thofe 
that were of a Jarger Size. 

The Place where this Monfter lay was thus prepared, 
which makes me believe ic had been buried, or chat ic 
had lain there fince the Deluge. It was about four Foor 
under Ground, with a little Rifing above the Superficies 
of the Earth, which was a Plain under the Foor ofa Hill, 
and about 30 Yards from the Brook or thereabout. The 
Bed whereon it lay had been laid wich Fern, with that 
fort of Rufhes here call’d Sprits, and with Bufhes inter- 
mixed. Under this was a {tiff blew Clay on which the 
Teeth and Bones were found: Above this was firft a 
Mixture of yellow Clay and Sand much of the fame Co- 
Jour3 under that a fine white fandy Clay which was next 
tothe Bedd : the Bedd was for the moft part a Foot thick, 
and in fome Places thicker, witha Moifture clear through 
it; ic lay fad and clofe and cut much like Turfe, and 

would 
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would divide into Flakes, thicker or thinner as you would ;. 
and in every Layer the Seed of the Rufhes was as freth as: 
if new pull’d, fo that it was in the Height of Seed-time 
that thofe Bones were lay’d there. ‘The Branches of the 
Fern, in every Lay as we open’d them, were very diftin- 
guifhable, as were the Seeds of the Rufhes and the Tops 
of Boughs. ‘The whole Matter {mele very fower as it was 
dug, and tracing it { found it 34 Foot long, and about 20 
or 22 Foot broad. 

Te will be well worth confideration what fort of a Crea- 
ture this might be, whether Human or Animal ;. if Hu- 
man, there was fome reafon for the Interrment, and for 
that Preparation of the Bed it was laid on; if Animal, 
it was not worth the Trouble : if Human, ic muft be 
larger than any Giant we read of; if Animal, it could 
be no other than an Elephant, and we do not find that 
thofe Creatures were ever the Product of this Climate. 
And confidering how long this muft have lain here, { do 
not believe the Inhabitants then had any Curiofity or 
Conveniency to bring {uch into this Kingdom; for I fup- 
pofe the beft of their Ships could not carry one. Then if 
an Elephant, or fome other Beaft which muft have pro- 
portion to the Teeth, it muft have lain there ever fince 
the Flood ; andif fo, then the Bed on which it lay muft 
be of its own making: whence it will follow that the 
Flood. coming on him while he lay in his Den, he was 
there drown’d, and covered with Slime or Mud, which 
fince is turn’d into the Subftance of the Earth before- 
mention'd. I forgot to mention that there was a great 
many Nurtfhells found about the Bed, perhaps thofe 
might have been on the Bufhes which compofed part of 
the Bed: 

The two large Teeth are of equal Weight, two Pound 
three Quarters each ; the two little Teeth are fix Ounces 

Mmm each ; 
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each; but there are fome of them wafted, and fome of 
Holders that go into the Jaw broken off. 


I am, 
MyLORD, 


Your Lordfhip’s moft dutiful 
and obedient Servant. 


Francis Nevis 








V. Remarks upon the aforefaid Letter and Teeth, by 
Thomas Molyneux, M.D. and R.S.S. Phy- 
fician to the State in Ireland: Addrefs'd to bis 
Grace the Lord Archbifhop of Dublin. 


My Lorp, 


HEN your Grace was pleafed to communicate 

to mea Letter you received fome while fince, 
containing an Account of an extraordinary Natural Cu- 
riofity, lately difcover'd in the North of Ireland, in che 
County of Cavan, you defired 1 would give you my 
Thoughts concerning it, and the Purport of the Cetrer: 
but truly when firlt your Grace gave me the Opportuniry 
of perufing this Account, and I confiderd the imperfe& 
Sketches of the Teeth annex’d coit, I was nota little con- 
eern’d, that upon the making fo furprizing a Difcovery, 
Icould not command a Sight of the Originals themfelvés, 
from whence the Draughis were taken; or that fo preat 
a Curiofity fhould be expreft by the Hand of an Artift 
that fhew’d fo little Skill : however, by the beft J udgment 
I 
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Icould make from fo imperfect an Information, I told 
your Grace then, I was pretty well convinced they mutt 
have been the Grinding Teeth of an Elephant: Yet 1 in- 
gaged, if hereafter 1 might be fo lucky as to procure a 
View of the Zeeth themfelves, I would be more pofitive 
in my Opinion, and give the Reafons on which | groun 
ded my Conjecture; as likewife | would have the Shape 
of the Teeth expreft in their full Dimenfions, by more 
true and exact Figures. 

Since that, the four Teeth,with fome of the Fragments of 
the Bones that were found withthem, have been brought 
here to Dublin, where, by the Favour and Affiftance of 
my ingenious Friend Sir Zhomas Southwell, 1 procured the 
Loan of them, fo long as to examine them particularly, 
make fome Remarks, and take the following corre 
Sketches, that exprefs their Form truly, juft as big as the 
Life; and your Lordfhip feem’d well fatistted with the 
Performance of the Artift, when at the fame time | pro- 
duced the Draughts and the Originals from ‘whence they 
were copied, that we might compare them both toge- 
ther. 

Upon the whole, I am now fully convinced, and I can 
upon fure Grounds affirm to your Lordfhip, that they 
muft certainly have been the Four Grinding Teeth in the 
lower Jaw of an Elephant : and that the many loofe Frag- 
ments of thofe large Bones that were found with them, 
mutt have been Remains of the fame Animal. This | take 
to be one of the greateft Rarities that has been yet difco- 
vered in this Country? 

In order to clear this Maiter “twill be firft requifite to 
have recourfe to, and explain the annext Figures 

Figurethe sf. 4 A is the large Grinder of the under 
Jaw on the right Side, weighing two Pounds and three 
Quarters of a Pound. 

Mmm 2 b. 
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b. b.b.b. 6.6. 6. are white, rough, indented Borders, 
Seven in Number, of an irregular Shape, rifing about the 
tenth of an Inch higher chan the hard black fhining Sur- 
face of the Tooth ; this rough raifed Work ferves for the 
bruifing and grinding the Animal's Food, the tough 
Grains of Rize, Leaves, Fruits and the Boughs of Trees ; 
cand is made of fo extream an hard Texture, that ic 
crefembles large knotted Threads of white Glafs, laid on 
and clofely faftned to the dark Superficies of rhe Tooth: 
and anfwers that glaffy Surface wherewith Nature has ar- 
cmed the Outfide of the Zeeth of molt Animals, to prevent 
their wearing from the conftant Attrition in Chewing of 
‘their Foods. 

¢.¢.¢. ¢.¢. is that part of the Tooth which -rifes above 
‘the Gumms, and continues even now ciftinguifh’d from 
‘the reft of the Bone, by having its Colour of a different 
Shade. 

ad.d.d.d.dd. are many ftreng Tangs er Roots, 
{eemingly united altogether, by which the Tooth recei- 
ved its Senfe and Nourifhment, and tho’ it was fo large 
and ponderous. by thefe ic kept firmly fixt into the Jaw, 

‘For the Mechanifm Nature fhews it felf to have follow- 
ed inframing the 7eeth of this Azimal, is no more than 
this: whereas in other Creatures, fhe has divided that 
bony Subfiance whevewich they chew their Food, each 
having its peculiar Roots to fecure its Articulation in 
the Jawbone: fhe has ia this of fo great Bulk (As Pliny 
the Naturalift (tiles it Terreftrium maximum Elephas,) tor 
the greater Strength, Stabiliment, and Duration of. it’s 
Yeeth, and the better to provide for a compleat Attrition 
of the Alimenr, in order to perfect the Digeftion fo tho- 
roughly, asco fuftain the Life of the Animal for cwo or 
three hundred Years, (as it is a. common received Opini- 
onin the af) She has, fay, contrived to make the Sub- 


Rance of the Zeeth in their Roots below, and in their ups 
per 


( 373) 
per parts above the Gumms, clofely unite together; and 
coale(cing thus, forma few large mafly Teeth inftead of 
many {mall ones. 

As for inftance, in Man's Body, that is of fo much a lefS 
Size, the Number of the Teeth, (when the whole Sett is 
compleat) reckons to thirty two, whereas in the large 
Elephant, the Teeth of both the Jaws amount in all but 
to Eight, befides it’s two great Tusks, which rather ferve 
as Horns for its defence than Teeth to prepareit’s Food, 
and therefore | think not fo very properly call’d Teeth. 

Figure tbe 2d. E. E. is the fmaller vrinding Tooth of the 
uunder Jaw on the fame fide : it’s Surface covered over 
with the fame white indented Work, as before defcribd 
for grinding of the Food.- 

fff. are three large Roots that kept it firmly fixe ia 
the Jaw Bone. 

This fmaller Tooth weighed full fix Ounces. 

Figure the 3d GG. is the large Grinder of the under 
Jaw on che left fide, much of the Size and Shape and 
Weight with it’s fellow Tooth defcrib:d Figure the 1/7. 
It thews its Roots and all its parts, with che rough protu- 
berant white Work on its upper Surface made after the 
fame Contrivance, and formed after the ‘ame ftrong Mo- 
del as the former. . 

And truly if one confiders it, ’tis plain that were not 
the Teeth of this Creature made of fo large a Size, and 
withal of fo mafly and firm a Subftance, ‘twere abfolucely 
impoffible they could refift the Force, and bear ail chac 
Preffure wherewith thofe vat Mafcles exert themielves, 
that move the lower Jaw in Maftication in this fo trong 
an Animal. 

Figure the qth. H2. HZ. is the fmaller Griading Tooth of 
the under Jaw: on the fame fide; itis les compleat chan 
the {mall Tooth detcrib’d before in Figure 27 or fome 


-@f the Root is wanting, and part of its oucware grinsing 
Surface 
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Surface is broke off at &. &. fo that ic weighs fomewhat 
lefs ; yet what remains exa@ly fhews the fame kind of 
Work and Shape of the other Tooth, that anfwer’d it on 
the right Side. 

Thefe Four Teeth here defcrib’d, fully compleat the Sere 
of the Teeth, wherewith Nature has furnifhed the lower 
Jaw of the Elephant ; and are anfwered by jut as many 
more, formed after the fame manner in the upper Jaw, 
as Dr. Moulins informs us, who difleCted the Elephant that 
was burnt here at OgSlin in 168¢. In it’s Anatomy p. 40. 
{peaking of the Tecth he affures, there were befides 
the Tusks only four Teeth ia each Jaw, two in every fide: 
and thatthefe eight Teeth were all Molares, {o that he had 
no /ncifores, 

But notwithftanding this, perhaps it will be faid, we 
may not haftily conclude from hence, that our Great 
Zeeth dug up in [reland mult certainly have been the Four 
Grinders of an Elephant, fince they right as well belong to 
fome other large kind of Zerreftrial or Marine Animal. As 
for the Hint of their being human o: gizantick, ’tis fo 
groundlefs a Thought, and fo contradictory to compara 
tive Anatomy and all Natural Hiffory, it does not deferve 
our Confideration. 

To obv.ate this, I fhall take notice firft in general, that 
the differing Kinds of living Creatures, wherewith Na- 
ture has ftock’d the World, are not more diftinguifh’d | 
by the Make of any part of their Bodies from one ano- 
ther than by the various Shape and Difpofition of their 
Teeth: and hence it is, we fhall not find any two diftin@ 
Claffes of Animals that do exadly agree in the fame 
Make and Ranging of their Teeth. 

Bur yet co be more particular, and make this Point fo 
plain, [hope, as that ir may admit of no Controverfy, 


{ fhall here fet down at length, as I find them, the 
Words 
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Words of two late Authors, that purpofely have defcri 
bedthe Zeeth of the Elephant. 

The firtt I fhall mention is Mr. Patrick Blair, who has 
publifh’d a Treatife he calls Ofecographia Elephantina, ora 
De(cription of the Bones and other Parts of an Elephant, 
that died and was diflected near Dundeein Scotland, anno 
1706. in the London Philofcphical Tranfadtions for April, 
May, Fune, Fuly, Auguft and September, 1710. Numb. 3.6. 
and 327. Here giving us a Defcription of the Tecth of 
this Avimal pag. 110. he fays, Dr. Moulins well o'ferves 
that they are all Molares, being two Inches broad in that part 
of them wherewith they grind, and fix Inches anda half tong 
on the Right Side, and five Inches and a half on the Lefts 
Their Surface, the’ flat, ts yet very unequal, for they have al- 
ternately placed, ranning from the Pight to the left Side, an 
Hollownefs and then an Eminence; and this Eminence i: fure 
rounded by a rough protuberant Border. There ave Nine of 
thefe Hollowneffes and as many Eminences, undulated as thy 

aint Sea Waves, 

Tis remarkable how very exactly allthis agrees with 
our Figures; “tis true thofe Afollowneffes and Emin-necs 
which he mentions to be Nixe, do not fo nicely hit with 
the Number of thofe in our Zeeth: bur this Difference pro- 
ceeds from hence, that he defcribes here the Grinders 
of the upper, whereas ours are the Zeeth of the lower 
Jaw ; tho’ fuch a Diftinétion as this, I am apr to think, 
may very well arife even in thofe of the fame Jaw, in va- 
rious Animals, from fome peculiar Difpofition in one 
from another, nay and perhaps in the fame Animal, at 
differing times, according as it happens to be older or 
younger, but this by the bye. 

A little farther pag. 114 and 115. where he gives an 
Account of thofe of the under Jaw, he fays. 

The hindTooth of the Right Side is four Inches, and that 
onthe Left fue: the one half of their Surface, where they bea 
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gin to appear above the Gumms, is femicircular, with the fore 
mentioned Ridges and Sulci renning tranfverfly, four on the 
Right Side and five on the Left, the other half (or Tooth f 
fuppofe he. means) has five of thefe Eminences where it 
grinds on the Right, and four on the Left: each of the four 
Teeth is fix Inches long, and has fix or feven of the foremene 
tioned Eminences and as many Deprefions : thefe Teeth are 
the moft firm, folid-and weighty Bones of any Animal yet known, 

So much from Mr. Blair. 

The other Author I fhall produce for the further lu. 
{tration of this Matter, is the laborious and accurate 
Naturalift Mr. Ray, who, in his Synopfs Animalium Quadrua 
pedum, when he comes to give us the Defcription of 
the Elephant, has the following Words. Os pro male Bel» 
Lue parvum, quatuor in utraque maxilla Dentibus molaribus 
few Dentium molarium Maffis inftructum ;_ fi quidem plurimi 
Dentes in Os-folidum ¢ durum ita infixi funt, ut cum eo 
& inter fe unum & continuum Corpus eficiant. Dentes hi 
lineas parallelas undulatas offo vel novem in fuperficie maffe 
eficinnt 5 funtque reliquo offe candidiores: Maffe integra, 
Dentium fingulariam modo, per Gomphofia maxillis inferuntar. 
Luciforitus cmnino caret. 

Thus Mr. Ray in very proper and expreflive Terms 
defcribes the Zecth of this Avimal: and truly if your Grace 
will but compare Mr. Blair's Words with his, and the 
Particulars of both Accounts with the Defcription and 
Figures we have before given of the Zeeth dug up in rea 
dand, and obferve how they all agree exactly, even {o as 
one may fay they tally together, I think it will amount to 
nothing lefs than Demonftration, and that all our Zdeas 
have been taken from one and the fame Natural Objed# ; and 
as they, fo we, muft certainly have defcribed no other 
Teeth butthole of the Alephant. 

But then perhaps it will be ask’d what is become of 
all the reft of the Zeer that were inthe upper Jaw, which 

being 
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being as firm and folid Bones as thofe that are here préfer- 
ved, might for the fame reafon have ftill remained intire. 

But fince we find it otherwife, ’tis obvious to imagine 
‘a probable Conje&ure how this might come about. From 
what Mr. Nevi/ mentions in his Letter, ’tis plain that che 
Bed where all thefe Bones were found, muft once have 
been the outward Surface of the Earth, the Green-Sod, 
producing Rafhes, Fernand Nutts: and when the heavy 
Beatt firft fell dead upon this Spot, the Scull, with all the 
Bones and Teeth of the upper Jaw, being the higheft 
Parts of the Animal, might likely: fall in {uch a Poflure, 
as to be expofed fome while above the Earth ; tho’ thofe 
of che under Jaw firft coming tothe Ground, might make 
themfelves a Bed, and being covered with the Mould 
remain preferv’'d, whilft the upper Teeth, and moft of 
the other Bones, lying expofed tothe Injuries of the Air 
and Weather, before they got a Covering, might ror and 
quickly moulder all away. | 

But tho’ this be allowed, yer ftilla greater Difficulty 
remains unfolv’d ; how this large Body’d Animal, a Na- 
tive of the remote warm Climates of the World, fhould be 
depofited in this wild Northern Iftand, (where Greeks or 
Romans never had a footing) fo many Miles from Sea, and 
diftant from thofé Places of the Ifle where People migit 
moft probably refort. 

And ftill to make the Difficulty yet greater, we muft 
confider, not only from the dark black Colour of the 
Tecth, contracted by their lying long under Ground, 
and the remarkable Alceration wrought on their bony 
Subftance, which (by the mineral Streams and Exhalati- 
ons it has imbib’d whilft ic was inthe Earth) is now be- 
come more folid, hard, and ponderous, than it was na- 
turally at firft, (nay in fome Parts we find it plainly petri- 
fied) but alfo from the perifhing of all che other Bones of 
the Animal’s Body, and from the confiderable Depth of 

Non Earth 
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Earth that covered thofe that were found : we muft-con- 
clude, I fay, from hence, that they have lain inthis Place 
for many Centuries : 1 won't fay with Mr. Nevil ever fince 
the Flood, becaufe ¥ can’t fuppofe.thac the flight Texcure 
of vegetable Subftances, Nutts and the Seeds of Rufbes, 
could poffibly have been preferv'd fo long : But this, at 
leaft, may fafely be affirmed, that chefe Remains mutt be 
Cotemporaries with fome of the remote Ages of the 
World ; which carries us (o far back into the earlieft Times, 
that we can ne’er imagine the rude Inhabitants of Zredand, 
orany of their neighbouring Countries, were Matters of 
fo.much Art, in thofe Days of Ignorance and Darknefs, 
as. to make Carriages by Sea {trong and-capable or of 
Curiofiry and Politenefs enough, to tranfport.a Beaft of 
this large Size from thofe far diftant Countries where 
“ewas bred; which they that now attempt do find'a Work. 
of-vaft Care, Trouble and Expence, even in this Age 
wherein: Navigation is brought to fuch perfection. 

‘Thefe- Confiderations, my Lord, grounded on other. 
Inftances of the like kind, make me inclined to think. 
this Elephant we are {peaking of, might not be brought 
hither by any Care or Induftry of Man :- but che Surface. 
of this Terraqueous Globe might, in the earlieft Ages of 
the World, after the Deluge, but before all Recordsof our 
oldeft Aiifories, differ widely from its prefent Geography, 
as tothe Diftribution of the Ocean and Dry-land, its Iflands, 
Continents and Shares, fo as to-allow this Beaft, and others 
of its Kind, forought I know, that may. by fome fuch Ac- 
cident hereafter be luckily difcoverd, a free and open 
Paffage into this Country from the Continent, 

For otherwifé, how can we ¢e’re explain that that other 
vatt large ftately Animal the Moofe-Deer, little inferior.to 
the Alcphant it {elf; could have been brought to Zr-land, 
(where elfewhere | have fhewn it formerly was common) 
from diftant North America, even long before that Quar. 

ter 
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ter of the World was known, and is the only Region T 
can hear, where this great Beaft is found at prefent. 

And can we well Imagine that Foxes, Otters, Badgers, 
Tigers, Wolves, with Linxes and fuch ravenous 4Asimals 
as we have been told, have lately been difcovered by the 
great Snows that fell this prefent Winter in the Z/land of 
Sardinia and other.Plaees, thould ever be imported (being 
ufelefs noxious Beafts of Prey) by the Induflry of Man, 
to propagatein //lands, that they might deftroy Men’s Food 
and Flocks, and make their Lives not enly uneafy but 
unfafe? 

Nay how can we fuppofe that Birds of fhorteft Flight, 
the various Sorts of poifonous Serpents, and of offenfive 
Creeping Vermin, with all the various Tribes of {maller 
Infeéts, could poffibly be found in Zfands, unlefs they had 
been ftock’d with thofe Inhabitants when the Intercourfe 
between them and the Continent was free and open. 

But in whatever manner this Elephant (to return to 
our Subject) might firft have made its way for Jreland; 
this is beyond difpute, that the Bones of Elephants have 
been difcovered deep under Ground, in other Places as well 
as this Kingdom: and thofe too out of the way, far di- 
ftant from the Native Countries of this Animal. 

For not many Years ago, ina Hill near Zrfurt, aTown 
ofthe C7pzer Saxony in Germany, {everal Parts-of the Skele- 
ton oi ain Elephant were Dug up : on which Gccafion 
Wilhelnms Erneftas Tentzelins Hiftoriographer ve che Duke 
of Saxony, writ a Letter to the very learned Antonio Mag- 
Uiabecht, Library Keeper to the great Dwke of Florence. 
This Treatife is publithed, but I have not been fo lucky as 
to procure a Sight of it, and know no more but juft the 
Title-page Wilhelmsi Ernefti Temtzelii Hiftoriographi Duca 
lis Saxonia Epiftola, de Sceleto Elephantine Tonne nuper 
effoffo, ad Antoniam Magliabechium, Magni Ducis Eictruria 
Bibliothecarium. | 

Nnn2 And 


€ 380 ) 

And Tl am-well perfuaded, by the beft Conftruion can 
make of thofe imperfect and obfcure Accounts, we have 
in Evert Isbrand Iddes curious Travels. from Mufcovy to 
China over Land; Chap. the 6th, (whieh he confefies he 
enly gathered from. the barbarous Ofvacks Inhabitants of 
that Country) concerning the vaft Zeeth and Bones and 
Limbs ot Mamunuths-as he calls them, frequently found 
(and diligently fought after to make profit of them) in 
the Hills, and. Banks of feveral Rivers in Siberia, the Xeta, 
Fenize, Trugan, Montgamf{ea and Lena; that they are no- 
thing elfe but the Remains and Skeletons of Elephants buried 
there, and accidencally difcovered by the Earth’s open- 
ing, and falling down on the fudden Thaws, after fevere 
long Frofts. But of this, pleafe to confule the Author, 
whole Words are too prolix to be inferted here. 

But to bring this Matter ftill nearer home to our felves, 
Mr. Cambden in his Britasnia is of opinion, that thofe great 
monttrous Zeeth and Bones, which he takes notice to have 
been at feveral cimes dug up in many parts of Great Bri 
tain, muft have been the Remains of Elephants : but then 
he thinks, they muft be of thofe that Dion Cafius the Hi- 
{torian tells us, the Roman Emperor Clasdiss brought over, 
when he made his Expedition into that Zfand. But thac 
this truly is fo, Town is but Surmife-as. yet, and has not 
been fo fairly. proved by him or any other, as that we 
can rely upon’t with fatisfaction. 

What Mr. William Sounen the learned Antiquary has pu- 
blithed in- his Difcourfe of Chartham News is more remate 
kables (this is reprinted lately in the Philofophical Tranf- 
actions for Fuly 1701. No.272.) where he informs us, that 
in. the Year 1668 in the Village of Chartham near Canter-- 
bury in England, digging within 12 Rods of a River, they 

found 4 Parcel of ftrange monftrous Bones, fome whole, [ome 
broken, together with four Teeth perfect and found, cach 
weighing fomething above half a Pound, and.fame of them.ale 
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moft as big as a Man's Fift. They are all Cheek-Teeth or 
Grinders ; the Earth in which they lay being like a Sea Earth, 
or Falling Earth with not a Stone init, 

"Tis obfervable how thisAccount inmany of it’s Circume 
ftances, agrees with that of Mr Nevilin his Letter to your 
Grace: as thatthe Teeth were all Grinders, -Four in: num- 
ber,found with other large broken Bones near a Brook, and 
ina Claiey Earth, without a Stone: but then the weight 
and Magnitude of our largeft Zecth. fo far furpafs thofe 
tirat were found in Exgland, that-thefe did not come up to 
a fifth Part of .chofe, which fhows they could not be 
the Teeth of the fame Animal, . [ muft confefs the 
Author does not fo much as fufpect they were Elephant’s 
Zeeth, but onthe contrary is of opinion that they belong’d 
fo another Species, -the Hippopotamus or River-Horfe, a 
Bea(t that’s yet a greater Stranger in thefe Parts of the 
World, than the Elephant it felf; and therefore it’s Paffage 
hither can never be accounted for; but by fome fuch like 
‘Suppofition as we have made. 

However Mr. John Laffkins in his Letter, wherein he 
defigns to have reference to that Difcourfe ; and which is 
inferted in the Philofophical Tranfactions for Sept. 1704. 
No. 274. differs in his Judgments trom Mr. Somners about 
thefe Teeth, which he thinks muft have been Elephant’s 
Teeth; as lie is pofitive thofe large Bones he defcribes in 
the fame Letter, and found near AZirwich in Effex, certain- 
ly muft have been, 

Not having feen, much lefs examined, any of the 
Bones or Teeth concern’d inthis Controverfy; either thofe 
that were found in Xest, or chofe in Effex ; I cannot well 
take upon me to determine any thing in this matter; tho’ 
thofe dug up at Chartham, as 1 underftand, may ftill be 
perufed by the Curious among the Natural Rarities of 
the Royal Society in their Repofitory at London. But this 
at prefentT can fafely fay, thac if the Figures of the Zeeth 

given: 


( 382 ) 

given us by Mr. Sommer, and reprefented in the Plate of 
the. foremention’d 7ranfacfion No. 272. be genuine and 
well expreft (as I have no reafon to doubt, as coming 
from one fo skilful and:{o accurate) they no way f{eemto 
agree either in Shape or Make, or in that particular and 
Charaéteriftick Work on the grinding Superficie:, with the 
Zeethof che Elephant ; or with the Defcription and Figures 
we have given, which I am fure.are both correct and na- 
tural. 

I fkould now, my Lord, make-fome Apology for de- 
taining your Grace fo long-upon what may feem {fo light 
and trivial a Subje@, a Piece of meer Curiofity : but I 
am fo vain as to hope, whatever others may fancy, it may 
not appear fo inconfiderable altogether to your Lordfhip’s 
more difcerning Judgment. 

For! am inclined to think, (even from thefe Imperfect 
Hints) that ifswehad more correct Hiftories and Obfer- 
vations of this kind, made in diftant Countries, and skil- 
fully regiftered, with all their inftructive Circumftances, 
they might lead us into great and momentous 77rsths rela- 
ting to the Deluge 5 to the wife Methods of Providence, 
in replenifhing all Regionsof the World with Animal Beings 
{oon after the Flood; and tothe Knowledge of {everal im- 
portant Changes that may have happen’d on the Surface 
of this our Zerraqueous Globe : Inquiries that are truly 
‘worthy the utmoft Application of the moft learned Divine 
and the moft fagacious Philofopher. 

But I fhall {top here, and only beg leave to fubfcribe 
my {elf, wich the urmoft Refpect, 


MyL orp, 


Your Graces moft devoted 
faithful and humble Servant. 


T. Morynevx. 
This 
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This Letter of Mr. Nevile with Dr. Molineux’s carioss 
Draughts of the Teeth, and his learned Remarks apou them, 
having been produced and read before the Royal Society, they 
ordered that what Teeth they had of like fort fhould be look'd ont 
and laid before them ; to which Sir Hans Sloane was pleafed to 
furnifh a yet greaser Variety, owt of bis incomparable Collection 
of Natural Rarities. And to obviate all Doubts, there being at 
this time in Weftminfter the entire Skull of a large Elephant 
with the Teeth init, That was likewife ordered to be viewed. 
and compared with the Figures: which done, it appeared that the 
Teeth in queftion could be no other than thofe of an Elephant. 

By.this Enquiry wewere likewile fatisfied, that the Number 
of Teeth found, being but four, was no Objection : it appzare 
ing that the Number of Molares in this Animal is not certain, 
Pliny Lib. XU Cap, 37. fays expre fly Dentes Elephanto intus 
ad.mandendum quatuor, preter ¢0S qu! prominent. and 
inthe Remains of that mighty Elephant de{cribed by Tenzelius. 
Phil. Tranf. No. 236. there were no more than four Teeth 
found. In that at Weltminfter there are Six, viz. One in 
each lower Faw, andTwo in each of the Upper, whereof the in, 
ner Tooth is about three times as long as the other, and both to~ 
gether lenger than thofe of the under Faw by about an Inch; 
the upper {mall Teeth being much worn by grinding. Thefe 
we have thought fit to reprefent by Fig. 5. fhewing the rough 
grinding Surface of the left under Tooth, being confiderably 
Concave ; and by Fig. 6. the fame Ronghnefs on the upper 
Teeth is |hewn,having a Convexity tallying with the Concavi- 
ty of the ander, which is a Circumftance not obferved by any 
of thefe that have de{cribed them. 

And altho, by the Obfervation of Mr. Du'Verney, Dr. 
Moulins, and Mr.Blaire, who diffedted three diffe: :nt Ele 
phants, it appear that each of them had eight Molares: yet 
fro them it is alfo evident that in the divifion of them Na- 
ture obferves no Rule, For Dr.Moulins found the two Teeth 
in cach of the upper Fams of that be diffected, to be dei 
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ded after a different manner; fo that the inner Tooth on 
she one fide, and the outer on the other, was bigger than its 
adjoining Fellow, yet not fo as to be very unequal : and Mr. Du 
Verney and Mr. Blaire had on both fides the mach greater 
Tooth outwards + whereas the Wetminfter-Skull, on the con- 
trary, bas only a {mall one outwards, and the much greater 
Grinder within, <All which conftdered, we may with Affarance 
conclude, that this Elephant found in \reland had but four 
Zeeth in his Head when he died ; and that the two Greater were 
thofe of the upper Faws, and the other two thofe of the Une 
der. 

Again, by the Size-of the grinding Part, we may conclude 
thefe to be the Teeth of avery young and {mall Elephant; fince 
they are not much abovehalf the Length of thofe that are to be 
feen at Weltminfter, which belonzed toa Beaft of not more 
than between 10 and 11 Foot high 5 nor much above one Third 
of the Length of a foffile Elephant’s Grinder in the Royal So- 
ciety’s Repofitory, the which is-here reprefented by Fig, 7. (ali 
the Figures being drawn to the Scale of half their true Dimzen- 
fions). Flence it is not tobe marvelled that the Bones of fo 
young an Animal, having not acquired their Firmity, as be» 
ang in a growing State, {hould be diffolved by long lying in the 
Earth, as alfo the Roots of the Teeth. 

On this Occafion, perhaps it may not be ami(s to quote a 
Paffage out of Mathew Paris his Hiftory, who affurcs us, that 
in his Time Louis 1X. (afterwards St.Louis) Xing of France, 
made aPrefent of an Elephant to his Cotemporary Henry Il. 
of England ; and that in the Tear 1255, after the Englith had 
been fourfeore Ters Mafters of Nreland. Of this fays 
Mathew, Neccredimus quod unquam aliquis Elephas vi- 
fus eft in daglia preter illum. 


VI 
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VI. An Account of a BOOK. Guilhelmi Muf- 
grave Reg. Societ. utriufque Soci, GET A 
BRITANNICHS. Accedit Domus Severi- 
anz Synopfis Chronologica : ¢> de Icuncula quondam 
MRegis Alfredi Differtatio. 8vo. ce Dumno- 
niorum. MDCCXYV. 


HE Author, having fome ' Years finee publith’d 

a Comment on Fulivs Vitalis his Epitaph, which, 
(together with his Monument) is to be feen at Bath; 
does now prefent the publick with another Volume of 
Belgic Antiquities ; intending hereby, to-illuftrate pare 
of a Statue, which was found likewife near that City, 
and is at this time immured near the Monument afore. 
faid, at the eaftern End of the Abby-Church, looking 
toward the Grove. 

This Fragment of an Equeftrian Statue, is in Baffe Re- 
keife: The Rider has in his right Hand a Hafta pura, and 
a Parma in his lefe ;as in Fiz. 1.0f the Book. tt appears from 
2 Dio chat Caius and Lucius, Cxfars, (the Nephews, and 
adopted Sons of Augaftus) had each of them a Varma and 
an Alaa given him: and there being no Inftance of 
this Honour paid to any of an inferiour Rank among 
the Romans, but only to {uch as were of very great Qua- 
lity ;if not to Cafars only ; we are from hence be allowed 
to think, Zhat this Statue reprefented fome Perfon of thas: 
Quality. 

But to difcover the particular Perfon, (if it might be: 
done) the Author compared a very good Draught he 
had procured of thisHorfeman, with {uch Roman Coyns,. 
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as He could meet withe This Comparifon thewed a 
great Refemblance between the Face in the Statue, and 
that in two of Gera’s Coyns. 

This Argument, drawn from the Similicude of Faces 

Cof great force to determine the Reader's Judgment in 
favour of Geta) is farther confirmed by the Horfe ; a Crea 
ture of which Geta was very fond; infomuch, as that He 
affected to be reprefented under the Figure of Cafor, (as 
the Rowan Emperors often were under the Figures of their 
Gods) of whom it is faid, Caftor gaudet Equiss —~ Of 
this Figure there is in * Osfeliws, a Coyn of Geta’s, very 
much to this purpofe ; reprefented Zab. rv. fig. 5. of this 
Book. 
Thefe things bring to mind, the Authority which 
Geta had in Sowth-Britain: where (as * Hlerodian affirms) 
all matters were under his Adminiftration, during the 
Stay which Severws and Caracalla made in the North; 
Which was a Year, or more. In this time, Geta had ic in 
his Power, to do many things, in favour of Cities and 
Countreys, here inthe South. The great Generofity of 
his Mind prompted Hira to publick Works; fuch as are, 
to this day, attefted by * Jnfcriptions, with his Name in 
them : and it is highly probable, [That this Statue was 
erected to Geta on fome fuch account.] 

If this be granted, (as from the concurrence of fo much, 
and fo good Teflimony, it feems highly probable) here 
is a large and pleafant. View opened into Antiquity ; 
not of late taken notice of by any Writer: It thews, that 
Geta wasa great Benefactor to ofd Bath ; either by laying, 
in a perfect Morafs, the Foundation of thac Town ; or 
by preferving the Hlot-Springs entire, from the influx of 
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other Waters; or both - Works of great Munificence, 
and becoming Geta’s Spiric. By thefe, or fome fuch 
Ways, it is probable, this People was obliged to Geta; 
but no one is more probable, than that of preferving the 
4que Calide , which were in thofe days {o famous, as to 
give a Denomination to the place. It is well known, 
That Rome had her Therme Severiane and Antoniniane, 
fo called from their refpeCtive Founders ; the former be- 
ing buile by Severus, the Father ; the latter by Antoninus, 
the Brother, of Geta: fo that to take care of Baths, was 
a fore of Greatnefs, that Family feemed to delight in; 
and Geta may reafonably be fuppofed, to have his fhare 
of this Delight. 

From the great probabilicy of this Opinion, the Au- 
thor has, out of Love to his-native Country, and the 
Honour due to Geta, collected and put together, what He 
can meet with relating tothat Emperor. He has made 
a new Edition of Geta's Life, from the Aiiftorie Augujte 
Scriptores ; reftering it to its true Author, Fulins Capitolinus; 
and explaining it, with the Notes of Cafaubon, Gruter, 
and Sslmafius ; to which he has added fome of his own. 
He has reprinted all the In{criptions he can meet with, 
of Geta’s, and many of his Coyns; with fhore Notes on 
both. 

After all this,. He is not {0 far engaged in this Opini- 
on, bucthat if, (by any Infcription on the Bafis of this 
Statue, or any other teftimony) it fhall hereafter appear, 
that this Fragment deferves another Explication, he fhall 
readily comply with any fuch clearer Teftimony : being 
no way difpofed, to give farther credit to this broken 
Monument, than fhall an{wer the imperfed& Condition it 
is now in. 

To this Differtation, de Geta Britannico, He hasadded 
the Chronology of his illuftrious Houle: fhewing, how 
his Facher, Severus, from a private Gentleman in Africa, 

Qoo 2 came 


( 388 ) 

came by degrees to ke Emperor of Rome3 and indeed 
one of the Greateft, that ever Rome had: How He, with 
his two-Sons, Baflanus and Geta, (three Roman Emperors ) 
refided, at one and the fame time, here in Britain). and 
from hence fent their Imperial Edidts, Orders, and Dif- 
patches, into all parts of the Empire: and after an ama- 
zing Greatne(s of about twenty four Years, and a Courfé 
of almoft all Virtues and Vices, at length tumbled down; 
fubmi:ting to the Accidents and Fate of other Men; and 
were all buried at Rome, in the Septizodinm built by 
Severus. 

To thefe- Memoirs of Geta, the Author has fubjoyned 
a Difcourfe, concerning that curious Cimeliam, which, 
was, fome Years fince, found at Athelney in Somerfer. It 
did belong to K. Zifred, and isnow in the Pafleffion of 
Col. Palmer of Fairfield, in that County. Befide the cri- 
tical ufe-made oft, by the learned‘ Dr. Hickes, our Aue 
thor writes of it, as.an windeniable Inftance of the ufe of Ima- 
ges, coming from. the Heathens. into the Chriftian Church. 

The Book is.adorned with feveral Cuts, of the Broken 
Statue at Bath, of two of Geta’s Silver-Coyns, of the Sep- 
tizodium Severi, Cout of Perac) and three fides of the. 
xepnrsoy AElfreds.. 

_ ST a aE, 
*In.Thefauro Ling. Septentrionalinm:non ita pridem edito.. 
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I, An Account of feveral Nebulz or lucid Spots 
like Clouds, lately difcovered among the Fixt Stars 
by help of the "Telefcope. 


N our laft we gave a fhort Account of the feveral New-~ 
Stars that have appeared in the Heavens, within che 
laft 150 Years, fome of which afford very furprizing 
Phenomena. But not lefs wonderful are certain luminous 
Spots or Patches, which difcover themfelves only by the. 
Telefcope, and appear to the naked Eye like {mall Fixe 
Stars; but in realicy are nothing elfe bar the Light coming 
from an extraordinary great “pace in.che Ether; through 
whicha lucid Medism is diffuled, that fhines with its own 
proper Luftre. This feems fully to reconcile that Difft- 
culty which fome have moved againft the Defcription 
Mofes gives of the Creation, alledging chat Light could 
not be created without the Sun. But in the following 
Inflances the contrary is manifeft ; for fome of thefe 
bright Spots di‘cover no fign of a Star in the middle of 
them ; and the irregular Form of thofe thar have, fhews 
them not to proceed from the lilumination of a Central 
Body. Thefe are, as the aforefaid New Stars, Six in 
Number, all which we willdefcribe in the order of time, 
as they were difcovered ; giving their Places inthe Sphere 
of Fixt Stars,to enable rhe Curious, who are furnifhed wich 
good Telefcopes,to take the Satisfaction of contemplating 
hem. 

The firft and moft-confiderable is chat in the Middle 
of Orien’s Sword, marked with 6 by Bayer in his Vranome- 
tria, asa {ingle Star of the third Magnitude; and is fo. ac- 
counted by Ptolemy, Tycho Brahe and Hevelins: but is in 
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reality two very contiguous Stars environed with a very 
large tranfparent bright Spot, through which they appear 
with feveral others. ~Thefe are curioufly deferibed by 
Hugenius in his Syftema Saturnium pag. 8. who there cails 
this brightnels Portentum, cui certe fimile aliud nufquam 
apud reliquas Fixas potuit animadvertere : affirming that he 
found ir by chance in the Year 1656. The Middle of 
this isat prefentin 1 19° co, with South Lat. 23°2. 

About the Year 1661 another of this fort was difco- 
vered iif { miftake not) by Sullialdus, in Cingulo Androme- 
de, This is neither in 7ycho nor Bayer, having been 
omitted, as are many others becaufe of its fmallnefs - But 
itis inferted into theCatalogue of Heveliu:,who has impro- 
perly call’d it Nedulo/s inttead of Nebula ; it has no fign of a 
Star in ic, but appears like a pale Cloud, and feems to emit 
a radiant Beam into the North Eaft, as that in Orion does 
into the South Eaft. It precedes in Right Afcenfion the 
Northern in the Girdle, or v Bayero, about a Degree and 
three Quarters, and has Longitude at this time ¥. 24°. 
00’ with Lat. North 33°}. 

The Third is near the Ecliptick between the Head and 
Bow of Sagittary, not far from the Point of the *iuer 
Solftice. This it feems was found in the Year 166s. by 
a German Gentleman 1. F. Abraham Thle, whilft he attene 
ded the Motion of Saturs then near his <phelion. This is 
{mall bur very luminous, and emits a Ray like the.former. 
Its Place at this time is w.4°> with about halfa Degree 
South Lat. 

A fourth was found by M.Edm. FYalley in the Year +677, 
when he was making the Catalogue of the Sovtherr Stars, 

Aris in the Centaur, that which Frolemy calls 0 €h 16 F yore 
éxquaews. Which He names i» dorfo Equina Ne‘ula and is 
Bayers w 3 leis in appearance between the fourth and fifth 
Magnitude, and emits bur a fmall Light for its Breadth, 
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and is without a radiant Beam ; this never rifes inExeland, 
Dur ac this rime its Place is m 5°? with 35°2 South Lar. 

A Fifty: was difcovered by Mr. G. Xirch in the Year 
2682, preceding the Right Foot of Antinous: It is of its 
ieif bur afma'l obicure Spor, but has a Star thar fhines 
through ic, which makes it the more luminous. The 
Longituse of this is at prefent vy. 9°. circiter, with 17°. 
North Latitude. 

The Sixth and laft was accidentally hicupon by M. Edm 
Fialley in the Conftel'ation of Alercules, inthe Year 1714. 
It is nearly ina Right Line with Cand » of Bayer, fome- 
what nearer to € chan : and by comparing its Situation 
among the Stars, its Place is fufficiently near in ™ 26°). 
with 59°. oo. North. Lat. This is but a little Patch, bue 
it fhews it (elf tothe naked Eye, when the Sky is ferene 
and the Moon abfene. 

There are undoubtedly more of thefe which have not 
yet come to our Knowledge,and {ome perhaps bigger.but 
though all thefe Spots are in Appearence but little, and 
moft of them but of few Minutes in Diameter ; yer fince 
they are among the Fixe Srars, thar is, fince they have 
no Annual Parallax, they cannot fail to occupy Spaces im- 
menfely great, and perhaps not Je{S than our whole Solar 
Syftem. In all thefe fo vaft Spaces it fhould feem that 
there is a perpetual uninterrupted Day, which may fur- 
nith Matter of Speculation, as well to the curious Natu- 
ralifl as to the Aftronomer. 
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H. Nova ¢ tuta Variolas excitandi per Tranfplantati- 
onem Methodus, nuper inventa ¢ in ufum trata : 
Per Jacobum Pylarinum, Venetum, M. D. eo 
i Venetz apud Smyrnenfes nuper Con- 

ulem, 


Perationem Medicam inventu non niinus quam e- 
ventu mirandam Orbi literario pandimus ; Non 

4 Phyfice cultoribus, aut a doctis in Apollinea arte viris, 
{ed a plebea rudique gente in humani generis adjumentum, 
in feviffimi morbi folamen detectam, vetuftis Scholarum 
Lucubrationibus, fedulis recentiorum inveftigationibus 
ignotam ; fed qux ex innocentioris & apirccdpy fa- 
miliz penu defluxit: Verus ignoratur ejus adinventor - 
in Gracia tamen, precis¢ in Theffalia, primd invaluiffe 
certiffimum eft; hinc in propinqua fucceflivé ferpendo 
loca & civitates, in Byzantinam randem irrepfit urbem ; 
ubi latuic quidem initio per aliquot annos, rard quoque, 
& inter humiliores dumtaxat recepta: Immaniter aurem 
praflante nuper Variolarum epidemia, latius innorefcere 
copit; Numquam tamen fublimiores aufa eft ingredi au- 
las; donec Nobilis quidam nec ob{curus inter preftanti- 
ores Grxcos, & ex antiquo Caryophyllorum ftipite cla- 
rus, mihi verd intimiori amicitiz titulo notus, anno falutis 
1701, fub hyemis finem, ferio mé quidnam de hac iz- 
fitione fentirem, confuluic; & an ad eandem in qua- 
tuor propriis filiis celebrandam preftarem aflenfum : Nam 
iim temporis lethalicer tocam feré civitatem morbus hic 
invaferat ; qui fummum ei de natorum {alute metum in- 
cutiendo, anxium valdé reddiderat. Vertim quid ipie 
fuper ignota re decernerem, nulla precedente noviflime 
hujufce methodi notitia, penitus ignorare me dixi 5 ac 
fimul Operatoris conveniendi copiam petii, Triduo per- 
acto, cum ad amicum denuo acceffifiom, & de ezdem 
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materia fermo iteratO inter nos effet initus; Ecce paulo 
poft mulier Graeca ad decentiam fatis compofita cubicu. 
Jum intravit; qua totam operationis feriem, modum, lo- 
eum, tempus, carera(que circumftantias, ut ego deinceps 
aperiam, claréfatis ldtéque nobis expofuits quamquam 
ipfa veram ex.infitione excitationis Variolarum. caulfam 
haud intellexerit: ‘His experimenta.& cafus innumeros 
tutofemper & ad falutarem eventum perductos annexit ; 
é quibus aliquot (omnes enim quis potuiflet in urbe am- 
pliffima exquirere?) veriflimos efle ex affertoribus fide 
dignis deprehendi: IdcircG.re bene penfitata, rationi 
& nature haud-abfonam omnind comperi : prefertim au- 
tem cafibus jam dictis permotus, amico jam fervidius poft 
aliquot dies confilium itertim expetenti, me haud alienum, 
fub levi tamen hefitantia, prabuis Qua; tamquam dato 
affenfu, arrepta, & de fervando regimine toto xgrotationis 
tempore fatis edoctus, infitionem per mulicrem Gre. 
cam in quatuor filiis audacter inftituic : quorum tres natu 
minores (quinquennes,& vix feptennes) leviter xgrotarunt; 
pauci{que apparentibus puftulis poft hebdomadam, febre 
penitus & periculo evaferunt: Aitate verd major; o@a- 
vum fuper decimum agens annum, graviter decubuic: 
Nam continenti febre & malignante correptus, {uperve- 
niente difficilium fymptomatum. fyndrome, plufculifque 
quamquam non copiofis exanthematibus obrutus, vix 
poft decimum quartum dicm morbum elufit: Quod ego 
atrabilari ejustemperamento, fucci{que pravis, ut & ne- 
glecte prius (contra datam admonitionem) corporis ex« 
piationi tribuendum velim: Felix operationis eventug 
micum quam multas nobiliorum familias ad imirationem 
traxit ; Ut hodic fine hefitantia, prerer timidiufcuiog 
aliquos, unufquifque tran{plantationis emolumentum fen-~ 
tire velit. Soli Turce, utpote Fati decretis addicti minui 

que deciles, hance neglexerunt hucufque. 
Naturalis ef penitus hxc Operatio, nulloque obducta 
fuperftitionis fuco; quamvis iptum Tran{plantationis No- 
men 
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men prima facie haficantiam pariat. Difert toto coelo 
a Curationibus Sympatheticis ; e6 magis 4 Magnetifino 
illo cranfpiantatorio, per quem Morbi ex uno fubje@o 
(mediante imaginaria quadam, gratis eflictta, & imper- 
ceptibili Mumia) in aliad traduci dicuntur ; qua de re 
Tenzelius, Bartholinus, Maxuellus, Ermullerus, aliique 
ex Recentioribus, doi alias Viri, agunt fedulo ; qui 
vetuftas Antiquorum in Medicina quifquilias expurgandas 
effe cum jaGitent ; inter quifquilias ipfi quandoque fe 
volutant, noviffima vanitatis amurca venerandam hacte- 
nus puriffimamque Scientiam deturpantes. Quare, ut ve- 
rum fatear, quemadmodum Operationes he Magneticx, 
vel Sympathetic fuperftitiof vanitatis {ufpicione non 
carent (ut in Unguento Armario, Pulvere {ympathetico, 
& fimilibus), utpoté extra activitatis {fpharam in diftans 
agentes ; itt Variolarum Tran{plantatio, vera, mera, pu- 
ra Phyficaeft; quia puris mediis Phyficis, & ad oculum 
patentibus, nec non ipfo fenfibili contactu completur; 
ut € mox dicendis clarius elucefcet. 

Hujufmodi igitur Variolarum excitatio fit per Meta- 
phoricé fic dictam Infitionem five Tranfpiantationem; que 
nihil aliud eft, quam fermenti morbifici feu puris ex 
Variolis extracti in corpus fanum, per vulnufcula ad hoc 
facta, infertio. 

Phyficus excitationis modus hoc pacto fuccedit. In- 
trufum in vulnufcula pus veri fermenti {ufcipic indolem ; 
Hinc beneficio circulationis per vafa & canales propriosad 
fanguinis maflam delatum, difpoftas ad hoc particulas, 
& delitefcente vitio turgidas flatim agereditur, inficit, 
yenenumque communicando latirans in illis feminarium 
fermentativum excitat, agitat, actuat, inque motum cict 5 
Unde ebullitio univerfalis, feu fermentatio oritur; Vi 
cujus impuriores & heterogenex partes {eparatzx critice 
protruduntur ad cutem 5 natura interim placide virtute ta- 

lis operationis.totum opus moderante, 


Qqqz Sed 
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Sed ad Tranfplantationem ipfam,& ejus celebrandx: for 
mam properandum ; modum quo eadem Mulier Franfe 
planratrix tuciffimé operabatur fidelicer defcribendo, or- 
dinem, cxteraque omnia ; ex quibus regula quedam in+ 
fticui poterie pro operatione hac obeunda. Cxterdm 
quamvis de omnibus oculatus Teftis, ut ingenué fatear, 
effe non poflim; ex Operatricis tamen ore multa, plura 
ex. fideli relatione tranfumpfi ; plurima. & potiora ipfe- 
met obfervavi. Omitto qux ad majorem confirmatio- 
nem univerfalis famacanit. Quibus omnibus preftandam 
effe fidem candidé ac ftrenué affevero.. 

Ergo primo tempus ad celebrandam infitionem opportue 
num {éligendum eft;. Quod fecundtim.Operatricem hy- 
bernum defideratus; & non nifi tali tempore ipfa infi- 
tionem inftituebat :. Vernum egopariter idoneum credi- 
derim, propter clementiorem acris temperiem. 

Secundo felectiffimum adhibet fermentum; Pus {cis 
licét inferendum non ex quolibet fubjeéto. recipie ; fed 
Variolis epidemicé graffantibus, ¢ puftulis jam maturis 
decumbentis alicujus pueruli alias eveapxw, iifque be- 
nignis, punctione illud extrahit exprimitque ; & in cons 
chulam aliquam vel vitreum vafculum mundiffimum, nec 
nimis actu frigidum reponit reconditque ; quod Vafculum 
bene farrcum tectum in pediflequi. finum fovendum intru- 
dit; mox fine mora ad operationem properat: Pus ex 
infititiis rejicit, wt ineflicax. Quod tamen ego benignioris 
indolis, nec minoris interim energie fecerim: qua in re 
experientia confulenda.. 

Yertio, temperatiffimum vule patientis inhabitandum 
cubiculum quoad aeris modificationes. 

Quarto, ad operationem jam celebrandam accedens 
mulier, frontem in continio capillorum & quidem nredio 
in loco; mentum & utraf{que penas acu ferrea vel aurea 
pungit; non recta. fed oblique impingendo, cutemque 


acuta cufpide a fubjeta carne aliquancillim feparando. 
hinc 
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hine eadem acu pus jam preeparatum in vuloufculum in. 
ftillac 6 vafculo, intruditque; fuperinducta per fafciam 
ligacura : Manus item ambas in metacarpis, pedes in me- 
tatarfiseodem modo ferit, pufque inferic, fafciaque le- 
niter firingit ; ferio imponendo patienti, ne partes il- 
las {calpat madefaciatve. Potiis carnofiora pungerem 
loca, quatenus inflammationibus dolorique minus ob- 
noxia, nec tendinibus intertexta. 

Prxter hanc operandi formam cxteri omnes rejiciun- 
tur modi, utpoté abfoni, inuficati, malé fuccedentes, in- 
felicifque exitus. 

Interim le@ulo moderaté manendum, neque plus quim 
opus fuerit jacendum. 

Quintd bonum in: fex rebus non naturalibus regimen, 
prexcipue in victu, injungic; Non folum cnim. vino & 
carnibus, verum etiam carumdem jufculo. rigorosé pati- 
entes ad quadragefimum diem interdicic :. Pluribu%1¢ 
monitum non curantibus fepius. malé fucceffic; nam ad 
oculos, pcena erroris, novas erupiffe puftulas, aliaque 
non parvi-difcriminis {ymptomata fupervenifle, vifum eft. 

Sic rité peracta tran{plantatione, non omnibus eodem 
temporis incervallo fufcitari folent variolarum {ymptoma- 
ta; Varié enim: fermentum agit; {erius vel citius, pro= 
ut unicuique proprium favet temperamentum, xtas, 10+ 
bur: Quamquam Variolx ip, in feprimo feré temper 
apparere incipiant, qui dies vere criticus eft. Nec defu- 
ere, quod rardcontingere folet, quibus ftatim pzimo die 
effloruerint. 

Symptomata zgrotantibus evenientia variant fecundim 
temperamentorum diverficatem, fuccoram in mala tans 
guinea habitudinem, & particularan in Cayalis nacre 
difpofitionem : remiffiora nempé vel surenisora ingruvac; 
At communiter graffantibus non aiffimilia, quamvis cle- 
mentiori ut plurimum iacie: Plures vix alterationem iz- 
fionemye fentiunt aliquam. 

Excia 
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Excitate Variolx feré femper funt de genere Dillindtas 
rum; nec numero multe ; Decem, ut plurimum viginti, 
triginta, raré ad centum,rariflime ad ducentas erumpunt. 

Notandum primo nonnulles, unico dumtaxat vulnufcu- 
lo ad brachium inflicto contentos, excitafle variolas; pau- 
cifque apparentibus puftulis prxfervatos tamen impofte- 
rum fuific a contagio. 

Notandum fecundd accidiffe interdum, ut ex infitio- 
ne null penitus.excitatz fucrint Variolx, vel ob non 
przexiftentem ullam prorsus variolicam in corpore di{pofi- 
tionem, vel ob .enervatum infrattumque fermensi conta- 
gium; At poftea.graflante populariter ‘morbo, correpta 
{unt promifcué ejufmodi corpora jam infitionem paifla, 
communi ceterorum forte. 

Tertid,Infertionis loca feu vulnufeula in puftulas femper 
evadere folent: Quibufcam veréd excrefcunt in purulenra 
tubercula, nullis interim apparentibus puftulis ; Nonnul. 
lis in apoftemata quidem majora degenerant magnam 
puris copiam. efundentia : Non femel eadem loca, in pe- 
dibus precipué manibufque, fammo cum dolore intumef 
cant; pureque effufo f{ubfident, <ireramque in tumorem 
attovuntur, Quibufdam, rariflime tamen, ad glandulofas 
partes & cmundcteria, poft aliquod tempus, abfceflus emer- 
gunt, 2c fuppurantur paulatim : ludente fic in diverfi- 
Sormi corperum crafi. natura. 

Pofiremd, nunquam feré ex tranfplantatiene hac fu- 
nefli quid accidiffe obfervatum fuit haCtenus ; etiamfi in 
quocumgue fexu, temperamento, xtate celebrata fuerit ; 
quinimd, rité recteque tragtata, & in corporibus per 

critum Medicum apté prxpacatis, certiffimam promittie 
falucem. Variolx enim hoc modo excitarz benignioris 
funt indolis, quam funt Ja que populariter graffancur ; 
Urpoié cx fermento, feu contagio, omni malignirate cae 
rente premorx : Ebullitio, per quam mafia fanguinis 
agitatur ac rotum opus perficicur, blandé non violenter, 
10+ 
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moderante natura, conamina {ua molitur; Sed prardé: 
hrc, tempus ad operationem arque anni tempeltas magis 
idonea pro tran{piantatione ad libicum eligi, ut & corpus 
infitioni fubjiciendum congzuis adminiculis ad cecipien 
dam illam ex arte preparari difponique porerit ; Quod re- 
vera maximi ad falucarem fauttumque morbi fuccefium 
momenti cenferi deber. 
De hac re vide etiam Philof. Tran. No. 339. 








{ll Problematis Mathematicis Anglis nuper propo~ 
jfitt Solutio: Generalis. 


N Adis Eruditorum po menfe Odfobri Anni 1898. 
| pig. 47% D. Johannes Bernsullins hee feripfit. 
‘ Methodum quam opaverac generalem fecandi 
* (Curvas} ordinatim pofiione datas five s!gebraicas five 
“ cran{cendentales, in angulo reo five obliquo, inv ria- 
‘s bili five data lege variabili, tandemex voto erui.: cul, 
“ Leibnitio approbatore, ne yps.addi poffer ad ulteric- 
“ rem perfectionem, & vel ideo tantum- quod perpetuo 
« ad equationem deducat : in qua fi interdum indetermi- 
** nare {unt infeparabiles, methodus non ideo imperfecti- 
“ oreft, non enim hujus fed alfus eft methodi indetermi- 
« natas fepararee Rogamus igitur fratrem ut velit fuas 
“ quoque vires exercere in re‘tanti momenti. Sufcepti 
®* Jaboris non pornitebit, fi felix fucceffus frudta jucando 
“ compentaverit.. Sciorelicturum {uum quem nunc fover 
“ modum, qui in pauciflimis tantum cxemplis adhiberi 
* poteft. 

Hi tres Viri celeberrimi (cle, jam ab annis guatuor vel 
quinque circiter in folvendis hujufmmodi Problemetibus ex- 
ercuerant. Ab(que fpiritu divinandi canger folutionem 
cum Bernoulliana wradere difliciie fuerit. Suicit quod Su- 
lutio fequens fir generalis, & ad squationem fomper 
ceducat. Pio Bs 
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PROBEEM A, 


Quaritur Methedus generalis inveniendt Seriem Curva- 
rum, qué Curvas in ferie alia quacumque data con- 
fiitutas, ad angulum vel datum vel data lege vari« 


abilem fecabunt. 
Solutio. 


Natura Curvarum fecandarum dat Tangentes earundem 
ad faterfeQionum pundta quxcumque; & anguli inter{e- 
Qionum dant perpendicula Curvarum fecantium ; & per- 
pendicula duo coeuntia, per concurfum fuum ultimum, 
dane centrum Curvaminis Curve {ecantis ad puntum in- 
terfectionis cujufcumque. Ducatur Abfcifla in ficu quo- 
cumque commodo, & fit ejus Fluxio Unitas; & pofitio 
perpendiculi dabit Fluxionem primam Ordinate ad Cure 
vam guaficam pertinentis; & Curvamen hujus Curve das 
bir Fluxionem fecunaam ejufdem Ordinate. Er fic Pro- 
blemafemper deduceturad xquationes. Quod erat faei- 
endum. 

Scholium. 


Non hufus fed alfus eft methodi xquationes reducere, 
& indeterrinatas feparare, abfolure fi fieri poffit, fin minus 
per Series infinitas. Problema hocce, cum nullius fere fit 
afus, in A@is Eruditoram annos plures neglectum & 
ttolutum manfit. Ee eadem de caufa folucioncm ejus 


aon ulcerius profequor. 


IV. 
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IV. Some late curious Aftronomical Obfervations come 
municated by the Reverend and Learned Mr. James 
Pound, Rector of Wanfted, and R. Soc, Soc. 


The Occnltation of Jupiter by the Moon obferued at Wanted 
the 14th of July ia the Morning, £715. 


Aving after Midnight carefully corrected the Clock 
by no lefs than ten Obfervations of the Altitude 
ofthe Lucida Arietis, the Error thereof was found 5.13". 
too faft, the extreams not differing above 6": And in 
the morning about 74, by as many Alticudes of the Sua, 
with a like Agreement, the fame Error was found 5. 14", 
to be deducted from the Times fhewn by the Clock. 











| Time by | Time cor- 

Julii. Juli 13° P. MLN. the Clock. rect, 
The Third Satellite of Jupiter W wash. + jhe o 
hid by the Moon 13 27 33/13 22 20 
The firft Satellite was hid 13 32 35113 27 22 








The Second Satellite was hid i 3 
Then Contact of che Limbs of j§3 34 54/33 29 4 





er Es LEED SN TR HAN TEE Riteetert ee AR 


The Third ie came out from 





behind the dark fide ofthe Moon! #4 7 25)14 2 12 
The firft Sateilite ji4 12 25)84 7 U2 
The Second Satellite Inq 14 38/14 9 25 





The firft Limb of Jupiter came Out) 4 fA 45)04 9 32) 
The following Limb of Fupiter, or, i 
laft Contact ing x6 Agjrg rr 
The fourth Satellite emerged 1ag a8 4girg Fy 35 
Rre Fapiter 
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fupiter and the Satellites were to the Northward of the 
vifible Way of the Moon’s Center. 

This Occultation was obferved through a Telefcope, 
in which the Focal Length of the Obje@ Glafs was 14% 
Feet, and of the Eye Giafs 23 Inches. And the Aperture 
of the Obje&t Glafs was 13 Inch. 

I could perceive no Colours on Fupiter’s Limb, either 
at his immerfion or Emerfion, when the Axis ofthe Tube 
was directed to him. 


© | Apparent 4 Eclipfe of the Moon obferved 











g| Time at Wanfted Odtober 30. 
s | 1715. | 
h. ; é 
lrg 09 “olThe Eclipfe had been for ome /o# 
time begun 
, 17 00; The Moons Diameter meafured by 
a Micrometer was | 34 04 
3| 22 25)The Chord connedting the orns| 30 28 
4 35 451 The inlightned Part of the Diame- 
| ter continued to the Chord be 
tween the Horns l19 58 
| 43 24 The inlightned Part of the Diame-| 
| j ter 13 52 
$| 49 50|The fame repeated [re 02 
7 52 43 |The fame repeated tr 44 
8 | 56 51 [The inlightned part of the Diame | 
ter continued to the Chord be- 
| ween theHorns [ts 2.2 
>| 59 27} The inightned Part of the Diame- 
ter [10 35 
10116 04 04|The fame repeated 9 43 
li 18 34|The fame again repeated 9 07 
t2: 23 45!The Chord between the Horns 32 35 
13] 26 30|The fame repeated [33 07 








wo 
4/16 34 




















16 40 
{7 43 
18| 46 
19 47 
20 52 
25 55 
ol 56 
23 (17 Oz 
24 3 
25 10 
26 13 
127 15 
28 17 
29 19 
30 21 
Rt 23 
32 24 
33 26 
34| 27 
35 29 
36 30 
37 31 
38] 32 
39 3% 
40 34 
4Ul17 35 





neces cmconcentaat 
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Ul 


33 


is The fame again 
At which time alfo the Shade paf- 
fed thro’ the middle of Schikardus. 
15} The Chord between the Horns, a- 
grecing with the >’s Diameter; 33 
45\ Theinlightned part ofthe Diameter | (1 
40) The fame produced to the Chord 
between the Horns | 16 












































“ 


19 





55 |The fame repeated 17 28! 
57; The inlightned part oftheDiameter | 13 38 
57| The fame 15 30 
271The Edge of the Shadow pafied 
thro’ the Middle of Gaffendus. 
12|/The inlightned pare produced to 
the Chord between the Horns ‘19 58 
45\The Chord between the Horns [32 12 
20|The fame repeated 30 25 
39 FE 58 
00 28 31 
29| The fame again —— 27 33 
x7 26 35 
35 25 36 
47|The fameagain 9 -————— 24 38 
24 |23 39 
54 22 40) 
27{The fame again 21 att 
57 20 42| 
08 19 43 
20} The fameagain _— 18 44 
07 ‘7 45} 
04 16 46! 
5°|\The fame again coe Irs 47\ 
12) e348) 
20| The fame again repeated iE 42, 
Rr 2 Ag, 
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Ar th. 36". the Eclipfe was thought to be ended ; and 
was vifibly fo at 175 41‘: But by comparing the la(t 
Obfervarions of the Chords between the Horns, it follows 
that the true End of the Eclipfe was at 174. 3820", At 
175. 43the Moon’s Diameter was 33" 40. 

The Middle cannot be fuppofed to be very accurately 
determined by thefe Obfervations, which wer. not fuffi- 
ciently diftant fromthetime of the greateft Ob{curation. 
However by comparing feveral of them together, the 
Middle will be obtained, viz. 


ho 
By Obf. 3. compared with Obf 24, at 16 15 26 
By Obf. 4. compared with Obf. 22. at 16 15 58 
By Obf. 5. compared with 19. and 20 at 16 £6 co 
By Obf 6. and 7. compared with 16. at 16 15 48 


By reafon of Clouds I could not fee the Beginning of 
the Eclipfe, nor make fuch Obfervations of the Moon’s 
immerging into the Shadow as I did of her emerging out 
of it. 

By Obfervation rr. compared with Obfervation r5.. 
the Digits Eclipfed were 8?. 

The Angles were meafured by a Micrometer ina t5 Foot 
Telefcope. I have not confidered how far they are confi- 
{tent with one another; they being fet down here exactly 
as they were firft taken. 

This Eclipfe is the more confiderable, as happere 
ing very near the Moon’s Perigee, and therefore ufeful to 
verify her Avomaly; asalfo to limic the greateft Diame- 
ter of the Shadow of the Earch, and confequently che 
Parallax of the Moon. ‘This may very properiy be com« 
pated with that ofthe 19:4 of Odfetrr, 1697, whole mid- 
dle was at 7). qi’. P, M, at Londin, and Quantity the 
fame as now. 

The 
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The Times by the Clock were 17.’. 45". fooner than the 
apparent time, as was found by the following Obfervati- 
ons of Cor Leonis and Aréfurus, which through the Clouds 
were but juft difcernible. 




















Apparenct|Time by |Apparent |The 

Zenith {the Clock {Time by |Diffe- 
Diftance Calculat. jrence [ 

of Cor 5| | | 

° s a j a h. i whe 7 Mean 
70 16 =|¥3 3% 43(83 50 35117 52 | Dif 
69 38 36 501 54 44,8? 54) 

69 99 4o 06 57 5US17 45 lr7 5 50 
68 40 43 09\4 00 59;17 50 

68 08 3 | ___ 46 3 3, a _&4 26 17 591 

of Aréfur. jar) [| 

65 19 it7 37 ‘| (7 55 24/7 44) 

65 06 39 12 56 48117 36 

64 4% 4l 49; 59 29/17 40; ;17 40 
63 47 | 47 4o|18 05 47117 37; | 


Clock too flow 17 45 


The Latitude of Wanfted is 1°. 34’. Tes Longitude is 
8" in time Eaftward from the Obfervatory at Grienwivh. 


The Account given of this Eclivfe by thz Reverend 


Mr. William Derham, who obferv’d it at. Upmintter, is 
agreeable to this, as far as Clouds would permit hin to obferies 


Vv, 
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V. An Account of the late furprizing Appearance of 
the Lights feen in the Air, onthe fixth of March 
laft ; with an Attempt to explain the Principal Pha- 
nomena thereof; 4s it was laid before the 
Royal Society by Edmund Halley, J. V. D. 
Savilian Profeffor of Geom. Oxon, and Reg, 
Soc. Secr. 


BR HE Royal Society. having received Accounts from 
very many Parts of Great Britain, of the unufual 
Lights which have of iate appeared in the Aveavens; were 
pleafed to fignify their Defires to me, that! fhould draw 
up a general Re:ation of the Fadc?, and explain more at 
large fome Conceptions of mine I had propofed to them 
about it, as {ceming to fome of them to render a tollera- 
ble Solution of the very ftrange and {urprizing Phencmena 
thereof. The Defires of the Society having with me the 
force of Commands, I thali not decline the Task + only 
premifing that if, in delivering the Etiology of a Mar- 
ter fo uncommon, never before feen by my felf, nor ful- 
ly deferibed by any either of the Ancients or Moderns, 
¥ fail to anfwer their ExpeCtation or my own Defires ; 
yet ‘tis hoped a good Hi‘tory of the Fac#, deduced partly 
from 4. swn Oblervations, and partly colle@ed from 
the uniform Relations of credible Perfons, or’ from the 
Letters of fuch, may not be unacceptable to the Curious; 
and may perhaps excite che Gewias of fome more able 
Meteorologift to 2 more fatisfatory Enquiry. The Ac- 

count of this Apsearance take as follows, 
On 
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On Tuefday the fixth of March, ft. vet. in the current 
Year 1716, \the Afternoon having heen very ferene and 
calm, and fomewhat warmer than ordinary) about che 
Time ic began to grow dark, that is much about 7 of 
the Cicck, not only in London, but in ali Parts of England, 
Where the Beginning of this wonderful Sivht was feen; 
out of what {eemed a dusky Cloud, in the N. E. parts 
of the Heaven and {carce cen Degrees high, the Edges 
wheréof were cinged with a reddifh Yellow like as if 
the Moon had been hid behind it, there arote very long, 
luminous Rays or Streaks perpendicular to the Horizon, 
fome of. which feem’d nearly to afcend to the Zenith. 
Prefently after, that reddifh Cloud was {wiftly prepaga- 
ted. along the Northern Fiorizon, into the N. W.and {till 
farther Wefterly ; and immediately fent forth its Rays 
after the fame manner from all Parts, now here, now 
there, they obferving no Rute or Order in thew 117-7 
Many of thefe Rays feeming to concur near the Zenith, 
formed there a Corowa, or Image which drew the Attention 
of all SpeGtators, who according to their feveral Concep- 
tions made very differing Refemblances thereof ; but by 
which compared together, thofe that {aw it not, may weil 
comprehend after what manner it appeared. Some liken- 
edit tothat Reprefentation of Glory wherewith our Paint- 
ers in Churches furround the Holy Name of God. Others 
to thofe radiating Starrs wherewith the Breafts of the 
Knights of the moft Noble Order of “he Garter are ador- 
ned. Many compared it tothe Concave of ::e great Cupo- 
la of St. Paul's Church, diftinguifht witis Streaks alrerna- 
bly Light and-obfcure: and having inthe miaale a Space 
lefs bright than the reft, refembling che Lantern. Wailft 
others, to expref{s as well the Motion as Figure thereof, 
would have it to be like the Flame sn anOven. reverbe- 
rated and rouling againft che arched Roof thereof :. And 
fome there were that chought it liker to chat tremulous 

ight 
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Light which is caft againft a Ceiling by the Beams of 
the Sun, reflected from the Surface of Waterina Bafon 
that’s a little fhaken; whofe reciprocal vibrating Motion 
it very much imitated. Bur all agree that this Specfram 
lafted only a few Minutes, and fhow’d it {elf varioufly 
tinged with Colours, Yellow, Red and a dusky Green: 
Nor did it keep in the fame Place; for when firftic began 
to appear, it was feen a little to the Northwards of the 
Zenith, but by degrees declining towards the South, the 
long Strie of Light, which arofe from all Parts of the 
Northern Semicircle of the Horizon, {eemed to meet to- 
gether, not much above the Head of Cafor or the 
Northern Zin, and there foon difappeared. 

After the firtt Zmpetus of this afcending Vapour was 
over, the Corona we have been defcribing appeared no 
more ; but ftill, without any order asto Time, or Place, 
or Size, luminous Radi like the former continued toarife 
perpendicularly, now oftner and again feldomer, now 
here, nowthere, now longer, now fhorter, Nor did they 
proceed at firft out of a Cloud, but oftner would 
emerge at once out of the pure Sky, which was ar thar 
time more than ordinary ferene and ftill. Nor were they 
all of the fame Form. Moft of them feemed to end 
in a Point upwards, like erect Cones ; others like trun- 
cate Cones or Cylinders, fo much refembled the long 
Tails of Comets, that at firft fight they might well beca- 
ken forfuch. Again, fome of thefe Rays would continue 
vifible for feveral Minutes; when others, and thofe the 
much greater part, juft {hew'd themfelves and died away. 
Some feem’d to have little Motion, and.to ftand as it 
were fix'd among the Stars, whilft other with a very per- 
ceptible Tranflation moved from Eaft to Weft under the 
Pole, contrary tothe Motion of the Heavens; by which 
means they would fometimes feemto run together, and 
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at other times to fly one another; affording thereby a 
furprizing Spectacle to the Beholders. 

After this Sight had continued about an Hour and a 
Half, thofe Beams began to rife much fewer in Number 
and not near fo high, and by degrees that diffufed Light, 
which had illuftrated the Northern Parts of the Hemi- 
{fphere, feemed to fubfide, and fettling on the Horizon 
formed the Refemblance of a very bright Crepufculum: 
That this was the State of this Phenomenon, in the firtt 
Hours, is abundantly confirmed by the unanimous Con- 
fent and concurring Teftimony of feveral very worthy 
Perfons no ways enclined to deceive. For by the Letters 
we have received from almoft all the extream Parts of the 
Kingdom, there is found very little Difference in the De- 
{cription from what appeared at London and Oxford ; un- 
lefS that in the North of England, and in Scotland, the Light 
{eemed fomewhat ftronger and brighter. 

Hitherto 1 am forced to relate the Obfervations of o- 
thers, wherein I fear many very material Circumftances 
may be omitted : and afluredly I am nota little concern’d 
that I had no Notice of this Matter, till between Nine and 
Ten of the Clock, being at that Time at a Friend's 
Houfe, and no ways fufpecting what paft without Doors. 
But upon the firft Information of the thing, we imme- 
diately ran to the Windows, which hapned to regard 
the South and South-Wet Quarter ; and foon perceived, 
that though the Sky was very clear, yet it was tinged 
with a ftrange fort of Light; fo that the {mailer Stars 
were {carce to be feen, and much as it is when the Moon 
of four Days old appears after Twilight. And whilft 
we regarded the Heavens with attention, we perceived 
a very thin Vapour to pafs before us, which arofe from 
the precife Eaf part of the AYorizon, afcending oblique- 
ly, {o as to leave the Zenith about 15 or 20 Degrees to 
the Northward. But the witinels wherewith it procee- 
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ded was fcarce to be believed, {eeming not infériour to 
that of Lightning; and exhibiting, as it paft on, a iore 
of momentaneous Nubecula, which difcovered it {elf by 
a very diluted and faint Whitenefs ; and was no fooner: 
formed, but before the Eye could well take ‘it)-ic was 
gone, aid left no Signs behiad ir. Nor was chis a fingle. 
appearance ; but for feveral Minutes that we regarded: 
it, about fix or feven times in a Minute, the fame was 
again and again repeated ; the{e Waves of Vapour Cif I 
may be allowed to ufe the Word) regularly fucceeding 
one another, and, as we gueft, at intervals very nearly 
équal ; all of them in their Afcent producing a like tran- 
fient Nubecula. 

By this particular we were firftaffured, chat the Va- 
pour we faw, whatever it were, became confpicuous by 
its own proper-Light, without help of the:Suns Beacns: 
for thefe Nubecule did not difcover themfelves in any other 
part of their paffage, but only between the Sowth-Eaf, 
and South, where being oppofite to the Sun: they were. 
deepeft immerft in the Cone of the Earths-Shadow:; nor 
were they. vifible before or after. Whereas the contrary 
muft have happened, had they borrowed their: Light 
from the Sun. . 

We then made all the haft we could to a place where 
there isa free Profpedt of the Northern Horizon. Being 
come there, net much paft Ten of the Clock, we found, 
on the Weftern Side, viz. between the W. and N. W. rhe 
Reprefentation-of a very bright 7wilight, contiguous to 
the Horizon ; out of which there arofe very.long Beams of 
Light, not exaclly erect coward the Vertex, but {omething 
declining tothe South, which.a{cending by a quick and 
undulating Motion toa confiderable Height, vanifhed in 
a lietle time, whilft others, the’ at uncertain. {ntervals, 
fupply’d their Place, But at the fame time: rhrough all 
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Weft tothe true Eaft, there did not appear any fign of 
Light to arife from, or joyn to, the Horizon ; but on the 
contrary, what appeared to be an exceeding black and dif- 
mal Cloud feem’d to hang over all that pare of ic. Yer 
was it no Cloud, but only the ferene Sky more than or- 
dinary pure and limpid, fo rhac the bright Stars fhone 
clearly in it, and particularly Cauda Cygai then very low 
in the North; the great Blacknefs manifeftly proceeding 
from the Neighbourhood of the Light which was collected 
above it. Forthe Light had now put on a Form quite 
different from all thac we have hitherto defcribed, and 
had fathioned it felf into the Shape of two Lamine or 
Streaks, lying in a Pofition parallel to the Horizon, whofe 
Edges were but ill terminated. They extended them- 
felves from the N. by £. to the North Eft, and were each 
about a Degree broad; the undermoft about eight or nine 
Degrees high, and the other about four or five Degrees 
over it; thefe kept their Places for along time, and made 
the Sky fo light, that I believe a Man might eafily have 
read an ordinary Print by the Help thereof. 

Whilft we ftood aftonifhed at this {urprizing Sight, 
and expecting what was further to come, the Northera 
End of the upper Lamina by degrees bent downwards, 
and at length clofed with the End of the other chat was 
under it, fo as to fhut up on the Northfide an intermedi- 
ate Space, which ftill continued open to the Eaft. Not 
long after this, in the faid included Space, we faw a great 
Number of {mall Columns or whi:ith Sireaks to appear fud- 
denly, erect to the Horizon, and reaching from the one 
Lamina to the other § which inftantly difappearing were 
too quick for the Eye, fo that we could not judge wice- 
ther they arofe from the Under or feil from the Upper, 
but by their fudden Alcerations they made {uch an Ap- 
pearance, as might well be taken to refemble the Conflicts 
of Men in Battle. 
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And much about the {ame time, to encreafé ourWonder, 
there began on a fudden to.appear, low under the Pole 
and very near due North, three or four lucid Areas like 
Clouds, difcovering themfelves, in the pure but very black 
Sky, by their yellowifh Light. Thefe,as they broke out 
at once, fo after they had continued a few Minutes, difap- 
peared as quick as if a Curtain had been drawn over 
them: Nor werethey of any determined Figure, but both 
in Shape and Size might properly be compared to {mall 
Clouds illuminated by the full Moon, but brighter. 

Not long after this, from above the aforefaid two La. 
miné, there arofe a very great Pyramidal Figure, like 
a Spear, fharp at the Top, whofe Sides were inclined to 
each other with an Angle of about four or five Degrees, 
and which feemed-to reach: up to the Zenith or, beyond it. 
This was carried with an equable and not very flow Mo- 
tion, fromthe N. E.. where it arofe, into the N. W. where 
it difappeared, {till keeping in a perpendicular Sicuati- 
on, or very near it; and paffing fucceffively over all the 
Stars of the Little Bear, did not efface the {maller ones in 
the Tail, which.are but of the Fifth Magnitude ; fuch was 
the extream. Rarity and Perfpicuity of the Matter where- 
of it confifted. 

This fingle Beam was fo far remarkable above all 
thofe that fora great while before had preceeded ic, or 
that followed:it, that if the Situation thereof among the 
Circumpolar Stars had at the fame Inftant been accurate- 
ly noted, for Example, at Losdow and Oxford, whofe 
Difference of Longitude is well known, we might be ena- 
abled thereby with fome certainty to pronounce. by its 
diverfitas Afpedtds, concerning the Diftance and Heighe 
thereof; which were undoubtedly very great, tho’ as yet 
we can no ways determinethem. Buz as this Phanome- 
non found all thofe thar are skill’d in the Obférvation 
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was to be expeded ; fo ic left all of them furprized and 
aftonifhed ac the Novelty thereof. When therefore for 
the future any fuch thing fhall happen, all thofe that are 
curious in Aftronomical Matters, are hereby admonifhed 
and entreated to fet their Clocks tothe apparent Time at 
London, for Example, by allowing fo many Minutes as is 
the Difference of Meridians ; and then ro note at the End 
of every half Hour precifely, the exact Situation of what 
at that time appears remarkable in the Sky; and particu- 
larly the Azimauths of thole very tall Pyramids {o eminent 
above the reft, and therefore likely to be {een furtheft: 
to the intent that by comparing thofe Obfervations taken 
in the fame Moment in diftane Places, the Difference of 
their Azimuths may {erve to determine how far thofe Py 

ramids are from us. . 
It being now paft Eleven of the Clock, and nothing 
new offering it felfto our View, but repeated Phafes of 
the fame Spectacle; we thought it no longer worth while 
to bear the Chill of the night-Air Jub dio. Wherefore 
being returned to my Houfe, I made hafte to my upper 
Windows, which conveniently enough regard the N. E. 
Parts of Heaven, and foon found. that the two Lamine 
or Streaks parallel to the Horizon, of which we have 
been fpeaking, had now wholly difappeared ; and the 
whole Spectacle reduced it felfto the Refemblance of a 
very bright Crepufculum {etling on the Northern Horizon, 
fo as to be brighteft and higheft under the Pole it felf; 
from whence it {pread both Ways, into the N. E..and 
N. W. Under chis, “in the middle thereof, there ap- 
peared a very black Space, as it were the Segment of.a 
leffer Circle of the Sphere cut off by the Horizon. Ie 
feemed to the Eye like a dark Cloud, but was not fo; 
for by the Telefcope the fall Stars appeared through ic 
more clearly than ufual, confidering how low they were < 
aad upon this as a Bafs our Lumen Asroriforme refed. 
which 
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which was no other than a Segment of a Ring or Zone 
of the Sphere, intercepted between two parallel leffer 
Circles, cut off likewife ‘by the Horizon; or, if you 
pleafe, the Segment of a very broad /ris, but of one 
uniform Colour ; v/z. a Flame-colour inclining to yellow, 
the Center thereof being about forty Degrees below the 
Horizon. And above this there were feen fome Rudi- 
ments of a much Jarger Segment, with an Interval of dark 
Sky between, but this wasfo exceeding faint and uncer- 
tain that I could make no proper eftimate thereof. 

I was very defirous to-have feen how this Phenomenon 
would end, and attended it till near Three in the Mor- 
ning, and the-rifing of the Moon: but for above two 
Hours together it had no manner of Change in its Appea- 
rance, nor Diminution nor Encreafe of light; only fome- 
times for very ‘fhort Intervals, as if new Fuel had been 
caft on a Fire, the Light feem’d to undulate and 
f{parkle, not unlike the rifing of vaporous Smoak out of 
a great Blaze when agitated: But one thing I affured 
myfelf-ofby this Attendance and Watching, viz. thar 
this /ris-like Figure did by no means owe its Origine to 
the Sun’s Beams : for that about Three in the Morning, 
the Sun being in the Middle between the North and Eaft, 
our 4yrorahad not follow’d him, but ended in that very 
Point where he then was : whereas in the true North, 
which the Sun had long paft, the Light remained unchan- 
ged and in its full Luftre. 

Hitherto I have endeavoured by Words to reprefene 
whac I faw, but being fenfible how infifficient fuch a 
verbal Defcription of a thing fo extraordinary. and un- 
known may be to moft Readers, I have thought fic to 
annex a Figure exhibiting that particular Appearance of 
the two Lamine, which { faw at London between the 
Fours of Tenand Eleven: more efpeciallv. becanfe Ida 
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one that has taken notice of it. In this Figure AB is the 
under Lamina, fomewhat broader and brighter than the 
upper CD: it had near its under Edge the Lucida Lyre, and 
below its Northern Extremity,on the Left-hand,Cauda Cyg- 
ni : and as well above and below thefe, as in the interme- 
diate Space between them, and indeed all round about 
that Part of the Heavens, the Sky was fo unufually dark 
and black, as if all that exotick Light that had fhew’d ic 
felf before, had been then colleted into thofe two Streaks. 
Only at Q between the Weft and Norchweft and no where 
elfe, out ofa BrightnefS adjoining to the Horizon, there 
arofe conical Beams as M,Z, N, after the fame manner 
as at firft. 

Whilft we ftood looking on, the Streak C D at its Nor- 
thern End bent downward, and joyned with the Under 
4B at E, and included the Space DC EAB, which 
{till kept open at the other End towards the Eaft. And 
in the mean time, out of the very clear Sky, fome lumi- 
nous Spots, ficuated and figured as in the. Scheme at 
G,.G,G,G, prefented themfelves to the Eye, in Colour 
much like the Lamine. Thefe did not fhew themfelves 
all rogether, but came fucceffively, yet fo as two or 
three of them were. {een at a time; and as their coming 
was inftantaneous, fothey went away ina Moment. At 
the fame time likewife, the feveral little white Columns 
marked F, F, F, F, occupied that Part of the. Space be- 
tween the two Streaks next to Z, and by.their fudden and 
very irregular Motion, and the vanifhing of fome whilft 
others.at the fame time emerged, gave occafion to the 
Conception of thofe that fancy’d Battles fought in the Air. 
Laftly from about the middle of: C D, there arofe fudden- 
ly a Cone or Obelisk of a pale whitifh Light, greater 
than any we had yer (een, as 7; which moving from Eaft 
to Weft, with a Motion fufficiently regular, was tranfla- 
tedto #, inthe North Weft, and there difappeared. Th 
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That we might by the fame Scheme fhew the Appear- 
ance of the laft Hours, after Midnight ; the Reader is defi- 
red totake notice that we have made the Light at.2, much 
bigger than what appeared in the Weft about Ten of the 
Clock ; {fo as to reprefent truly that other. Inthis Cafe 
the Point 2 muft, by the Imagination, be {uppofed 
transferred to the Interfection of the Horizon and Meri- 
dian under the Pole. And thae we might the better be 
underftood in what follows, we have made this fhort 
Recapitulation as annex’d to, and explicative of, the 
Scheme, which could by no means be contrived to anfwer 
the wonderful Variety this Phenomenon afforded ; fince 
even the Eye of no one fingle Obferver, was fufficient to 
follow it in the Suddennefs and Frequency of its Alte- 
rations. 

Thus far I have attempted ‘to defcribe what was f{een, 
and am heartily forry I can fay no more as to the firft 
and mott furprizing Part thereof, which however frightful 
and amazing it might feem to the vulgar Beholder, would 
have been co me a moft agreeable and with’d for Specta- 
cle ; for J then fhould have contemplased propriis oculis 
allthe feveral Sorts of ‘Meteors [ remember to have hi- 
therto heard or read of. ‘This was the only one I had 
not as yet feen, and of which I began to defpair, fince it 
is certain it hath not happen’d to any remarkable Degree 
in this Part of Exgland fince | was born; nor is the like 
recorded in the Englifh Annals fince the Year of our Lord 
1574, that is above One Hundred and Forty Years ago, 
in the Reign of Queen Elizabeth. Then, as we are told 
by the Hiftorians of thofe times, Cambden and Stow, Eye- 
Witneffes of fufficient credit, for two Nights fucceffive- 
ly, viz. on the 14th and 15th of November that Year, 
much the fame wonderful Phenomena were feen, with 
almoft all the fame Circumftances as now. 

Nor 
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Nor indeed, during the Reign of chat glorious Princeis, 
was this {0 rare a Sightasithasbeenfince. For wefindina 
Book entituled 2 Defeription of Meteors,ceprinted at Londen 
inthe Year 1654, whofe Author writes himfelf W7F.D.D. 
tharthe fame thing, which he there calls Burnizg Spears, 
was feen at London on Fanuary 30- 1560; and again by 
the Teftimony of Stow, on the 7th of Ofober i564. And 
from foreign Authors we learn, that in the Year 1575, 
the fame was Ewite repeated in Brabant, viz. onthe 13th 
of February and 28th of September ; and {een and defcribed 
by Cornelius Gemma, Profeflor of Medicine in the Uni- 
verfity of Lovain, and Son of Gemma Frifias the Mathe- 
matician. He, in a Difcourfe he wrote of the Prodigies 
of thofe Times, after feveral ill-boding Prognotticks, thus 
very properly defcribes the Cupola and Corona that he 
faw in the Chafma (as he calls it) of February Paulo paft 
undecunque furgentibus Elaftis Gr flammis novis, flagrarecalum 
a Berea parte ufque ad verticem videbater : ac denique ne ni- 
hil qua contigerunt hattenus prefiguratum antea videretur, 
conver{a eft Cali facies, per hora {patinum, in Fritilli aleatorié 
(peciem peregrinam 3 alternantibus fefecaruleo & candido, non 
minove vertigine motufque celeritate, quam folares radii folent, 
guoties ab objecto [pecule regeruntur. dere ic is not a lit- 
tle remarkable, chat all chefe four already mentioned fell 
exactly upon the fame Ageof the Moon, viz. about two 
Days after the Change. 

Asto the other of September inthe fame Year 1579, 
thefe are the Words of Gemma. Minus quidem horrendum, 
fed varia tamen magilque confula nobis apparsit alterius Chaf- 
matis forma, quarto Calendas OGtobreis fubfecuti, flatim ab 
occau Solis. Nam in illo vift funt arcus illuitres plurimi, ex 
guibus Elafta fenfim eminentes, Urbe{que turrita & Acies mili» 
tares. Exvant hine radiorum excurfus quaqnaver{um, @ ni» 
binm fluttus & pralia: infedtabantur invicem & fugiebant, 
facta in orbem converfione mirabili, From hence ‘tis ma- 
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nifeft chat this Phesomenon appeared in our Neighbour 
hood three feveral Times, and that with confiderable In- 
tervals, within the Campafs cf one Year; though our 
Englifh Hiftorians have not recorded the two latter ; nor 
did Gemma {ee that of November 1574, as ‘tis moft likely 
by reafon of Clouds. After this, inthe Year 1580. we 
have the Authority of Michael Meftlin,* (himfelf a good 
Aftronomer, and ftill more famous for having had the 
honour co be the great Xepler’s Tutor in the Sciences) 
that at Baknang inthe Country of Wirtembarg in Germany, 
thefe Chafmata, as he likewife ftiles them, were feen by 
himfelfno lefs than feven times within the Space of twelve 
Months. The firft of thefe, and moft confiderable, fell 
cut.onthe very fame Day of the Month with ours, viz. 
on Sunday the fixth of March, and was attended with 
much the fame Circumftances, which, for Brevity s fake, 
T omit. And again the fame things were {een in a very 
extraordinary manner on the 9thof April and roth of 
September following : but in a lefs degree, on the 6th of 
April, 21 ff of September, 26th of December and 16th of 
February, 1581: the laft of which, and thac of the 21/ 
of September mutt neéds have been more confiderable than 
they then appeared, becauie the Moon being near the 
Full, neceflartiy effaced all the fainter Lights. Of all! 
thefe however no one is mentioned in our Annals ro have 
been feen in England, nor in any other place thar | can 
find ; fuch was the neglect of curious matters in thofeDays, 
The next in order that we hear of, was tharofthe Year 
1621, on September the 2d. ft. vet. {een all over France, 
and well defcribed by Gaffendus in his Phyfcks, who gives 
it the Name of Aurora Borealis. This, tho’ little infericur 
zo what we lately faw, and appearing to the Northwards 
both of Rowen and Paris, is no where faid to have been 
abferved in England, over which the Light {eemed to lie. 
And fince then for above 80 Years, we have no Account 
* M, Meftlin. lib, de Cometa ; 580. of 
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of any fuch Sight either from home or abroad s notwich. 
ftanding that for above half that time, thefe ?hilofophical 
Tranfactions have been a conftant Regifter of all fuch 
extraordinary Occurrences. The firft we find on our 
Books, was one of {mall Continuance feen in Zreland by 
Mr. Neve onthe 16th of November 1707. of which {ee 
Phil. Tranf. No. 320., Andin the Mifcellanea Berolinznfrs 
publifhed in 1710, we learn that in the fame Year 1707, 
both onthe 24th of Fanuaryand 18th of February, ft. ver. 
fomething of this kind was {een by M. Olaus Romer at 
Copenhagen : and again on the23dof February, the fame 
excellent Affronomer obferved there fuch another Appear- 
ence, buc much more confiderable; of which yet he on- 
ly faw the Beginning, Clouds interpofing. But the 
fame was feen that Night by Mr. Gotfried Kirch, at Berlin 
above 200 Miles from Copenhagen, and lafted there till paft 
Ten at Night. To thefe add another finall one of fhore 
Duration, feen near London, a little before Midnight be- 
tween the Ninth and Tenthof Auguf 1708, by the Right 
Reverend Psilip Lord Bifhop of Hereford, and by his 
Lordfhip communicated to the Royal’ Society: fo thar, 
it feems, in little more than eighteen Months this fort of 
Light has been feen in the Sky, no lefS than five times; 
in the Years 1707 and 1708. 

Hence we may reafonably conclude that the Air, or 
Earth, or both, are fometimes, though but feldom and 
with great Intervals, difpofed to produce this Phanome- 
non: for though it be probable chat many times, when it 
happens, it may not be obferved,as failing cut inthe Day- 
time, or incloudy Weather, or bright Moon-fhine : yet 
that it fhould be fo very often feen at {ome times and fo 
feldom at others, is what cannot well bethat way accoun- 
ted for. Wherefore cafiing about and confidering what 
might be moft probably the Alarerial Canfe of thefe Ap- 
pearances; what ficft occurr’d wasthe Vapour of Waiter 
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rarified exceedingly by fubterrancous Fire, and tinged with 
{ulfurecous Steams; which Vapour is ‘now generally 
taken by our Naturalifts to be che Caufe of Earthquakes. 
And as Earthquakes happen with great Uncertainty, 
and have been fometimes frequent in Places, where for 
many Years before and after they have not been felt ; fo 
Thefe, which we might be allowed to fuppofe produced 
by the Eruption of the pent Vapour through the Pores of 
the Earth, when it is notin fufficient Quantity, nor fud- 
den enough to fhake its Surface, or to openit felf a Paf- 
{age by rending it. And as thefe Vapours are fuddenly 
produced by the Fall of Water upon the nitro-fulphurous 
Fires under Ground, they might well be thought to get 
from thence a Tincture which might difpofe chem to 
fhine in the Night, and a Tendency contrary te that of 
Gravity; as we find the Vapours of Gua-porder, when 
heated in Vacuo, to fhine in the Dark, and afcend to the 
Top of the Receiver though exhaufted: the Experiment 
of which I {aw very neatly performed by Mr. 7. Whitefide 
Keeper of Afhmole’s Mufewm in Oxford. 

Nor fhould I {eek for any other Caufe than this, if ia 
fome of thefe Inftances, and particularly this whereof we 
treat, the Appearance had not been feen over a much 
greater Part of the Earth’s furface that can be thus accoun- 
ted for. It having in this laft been vifible from the Weft 
Side of Zrcland to the Confines of Kaffaand Polandon the 
aft (nor do we yet know its Limits on chat Side) exten- 
ding over ar leat thirty Degrees of Longitude ; and in 
Latitude, from about fifty Degrees over almoft all the 
North of Europe; and in all Places exhibiting at the 
fame time the (ame wondcrous Circumftances, as we are 
informed by the Publick News. Now this is a Space much 
too wide to be {haken at any one Time by the grearett 
of Earthquakes, or to be affe@ed by che Perfbiration 
ef thac Vapour, which being included and wanting venr, 
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might have occafioned the Earth to tremble. Nor can 
we this Way account for that remarkable Particular atten- 
ding thefe Lights, of being always fecn on the Northfide 
of the Horizon, and never to the South. 

Wherefore laying afide all hopes of being able to exe 
plain thefe Things by the ordinary Vapours or Exhalati- 
ons of the Earth or Waters, weare forced to have recourfe 
to other forts of Efiwvia of a much more fubtile Nature, 
and which perhaps may feem more adapted to bring about 
thofe wonderful and furpriziagly quick Motions we have 
{een. Such are the Magaetical Effivvia, whofs Atoms free- 
ly permeate the Pores of the moft folid Bodies, meeting 
with no Obftacle from the Interpofition of Glafs or Mar- 
ble or even Gold it {elf Theflebya perperual Efflux do, 
{ome of them, arife fromthe Parts near the Poles of the 
Magnet, whilft others of the like Kind of Atoms, but 
with a contrary Tendency, enter in at the fame ‘arts of 
the Stone, through which they freely pafS; and by a 
kind of Circulation furround it on all Sides, as with an 
Atmofphere, to the Diftance of fome Diameters of the 
Body. This thing des Cartes has endeavoured to explain 
(Princip. P hilofoph. Lib 1V.) by the AXypothefis of the Cir- 
culation of certain skrewed or /riate Particles, adapted to 
the Pores they are to enters 

But without enquiring how fufficient the Cartefian 
Fiypothefis may be for anfwering the feveral Phanomena 
of the Magnet : that the Fact may be the better compre- 
hended, we fhall endeavour to exhibic che manner of the 
Circulation of the Atoms concerned therein, as they are 
expofed to view, by placing the Poles of a Zerretle or 
Spherical Magnet on a. Plane, as the Globe on the Hori- 
zon of a Right Sphere: Then tirewing fine Steel duit cz 
Filings very thin on the Plain all round it, the Farcicles of 
Stecl, upon a continued genile knocking on the un- 
derfide of the Plain, will by degrees conform themfelves 
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to the Figures in which che Circulation is perfosmed. 
Thus in Fig. I. Let 4 B CDbea Terrells, and its Poles A 
the South, and B the North ; and by doing as prefcribed, 
ic will be found chat the Filings will lie in a Right Line 
perpendicular to the Surface of the Bali, when in the 
Line of the Magnetical Axiscontinued. But for about 
forty five Peg:ecs on either fide, from B to G or J, and 
from 4 to Hor X, they will form themfelves into Curves, 
more and more crooked as they are remoter from the 
Poles ; aad withall more and more oblique to the Surface 
of the Stone: as our Figure truly reprefents, and as may 
readily be thewn by the Zerrel/a and Apparatus for that 
Purpofe in the Repofitory of the Reyal Scciety Hence it 
may appear how this exceeding fubtile Matter revolves; 
and particularly how it permeates the. Magnet with more 
force and in greater Quantity in the circumpolar Parts, 
entring into it onthe one fide, and emerging from it on 
the other, under the fame oblique Angles : whiift in the 
middie Zone about C and D, near the Magnet’s Equator 
(if {ma ufe the Word) very few if any of thefe Yarti- 
cles do impinge, and thofe very obliquely. 

Now by many and very evident Arguments it appears 
that our Globe of Farth is no other than one great Mag- 
net, or (if | may be allowed toalledge an Invention of my 
own) rather two 3 the one inclucing the other as the 
Shellincludes the Xernel (for fo and not otherwife we 
may exp‘ain the changes of the Variation of the Magne- 
tical Needle) but to our prefent Purpofe the Refult is the 
fame. it fuffices that we may fuppofe the fame fort of 
Circulation of fuchan exceeding fine Matter to be perpe- 
tually performed in the Earth, aswe obferve in the Zerel- 
Ja; which fubzile Matter freely pervading the Pores of 
the Earch, and entring into it near its Southern Pole, may 
pafS out again intothe Ether, at the fame Diftance from 
the Nortaern, and with a like Force; its Direction being 
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fill more and more oblique, as the Diflance from the 
Poles is greater. to this we beg leave to fuppoie, that 
this fubcile Matter, no otherways difcovering it felf but 
by ics Effe&s on the Magnetick Needle, wholly imper- 
ceptible and at other times invifible, may now ans then, 
by the Concourle of feveral Caufes very rarely coinci- 
dent, and to us as yet unknown, be capable of produe 
cing a {mall Deeree of Light; perhaps from the greater 
Denfiry of the Matzer, orthe greater Velecity of its Mo- 
tion : after the fame manner as we {ee the #ffluvia of 
Eleétrick Bodies by a flrong and quick Friction emit 
Light in the Dark: to which fort of Light chis feems to 
have a great Affinity. . 

This being allowed me, I think we may readily atiga 
a Caufe for many of the ftrange Appearances we have bees 
treating of, and for fome of the moft difficult to account fox 
otherwifé ; as why thefe Lights are rarely feen any where 
elfe but in the North. and never, thac we hear of, near 
the Equator : as alfo why they are more frequently {een 
in Iceland and Groenland, than in Norway, though nearer 
the Pole of the World. For the Magnetical Poles, in this 
Age, are to the Weftward of our Meridian, and: more fo of 
that of Norway, and not far from Groevland ; as appears by 
the Variation of the Needle this Year obferved, full 
twelve Degrees at London to the Welt. 

Lhe erect Pofition of the luminous Beams or Stria fo 
often repeated that Nighr, was occafioned by the rifing 
of the Vapour or lucid Matter nearly perpendicularro the 
Earth’s Surface. For that any Line erected perpendicu- 
larly upon the Surface of the Globe, will appsar erect to 
the Horizon of an Eye placed any where in the fame fphe- 
sical Superficies ; as Excliddemonitrates in a Plain, chat 
any Line erected at Right Angles co it, wilappear to be 
perpendicular to that Piain from any Voistthereof, Tiat. 
at fhould be fo in the Sphere is a very pretty Propofition, 
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not very obvious, but demonftrated from Prop. 5. Lib. I. 
Lheedofti Spharic. For by it all Lines erect on the Surface 
pefé through the Center, where mecting with thofe 
from the Eye, they form the Plains of Vertical Circles 
thereto. And by the Converfe hereof it is evident, that 
this luminous Matter arofe nearly perpendicular to the 
Earth’s Surface, becaufe it appeared in this erect Pofition. 
And whereas in this Appearance (and perhap: in all others 
of the Kind) thofe Beams which arofe near the Ea and 
Weft, as L, 1, N, were furtheft from the Perpendicular, 
on both fides inclining towards the South, whiift thofe in 
the North were directly upright : the caufe thereof may 
well be explained by the Obliquity of the Magnetical 
Curves, making ftill obtufer Angles with the Meridians 
of the Zerrella, as they are further from its Poles. 

Hence alfo it is manifeft how that wonderful Corona 
that was feen to the Southwards of the Vertex, in the 
Beginning of the Night, and fo very remarkable for it’s 
tremulous and vibrating Light, was produced ; to wit, 
by the Concourfe of many of thofe Beams arifing very 
high out of the circumjacent Regions, and meeting near 
the Zenith: the Effivvia whereof they confifted mixing 
and interfering one with another, and thereby occafion- 
ing a much ftronger but uncertain wavering Light. And 
fince it is agreed by all our Accounts that this Corona was 
tinged -with various Colours, ‘tis more than probable 
that thefe-Vapours were carried up to {uch a Height, as to 
emerge out of che Shadow of the Earth, and to be illuftra- 
ted by the direct Beams ofth. :un: whence it might come 
to pals that this firft Coreza was {een coloured and much 
brighter than what appeared afterwards in fome Places, 
Where the Sight thereof was more than once repeated, 
aiter the Sug was gone down much lower ander che Ho- 
rizos. Hence aifo ic will be eafily underftood rhat chis 
Corowa Was net one and the fame in all Piaces, bur was 
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different in every difering Horizon; exattly after the 
fame manner as the Rainbow feen in the fame Cloud is 
not the fame Bow, but different to every feveral Eye. 

Nor is it to be doubted, but the Pyramidical Figure 
of thefe Afcending Beams is Opticall + fince according to 
all liketyhood they are parallel-fided, or rather taporing 
the otherway. But by the Rules of Perfpective, their 
Sides ought to converg: toa Point, as we fee in Pictures 
the Paralicl Borders of ftreight Walks, and all other 
Lines parallel to the Axis of Vifion, meet as in a Center. 
Wherefore thofe Rays which arofe higheft above the 
Earth and were neare{t the Eye, feemed to terminate in 
Cufps fufficiently acute, and have been for that reafon 
fuppofed by the Vulgar to reprefent Spears. Others feen 
from afar, and perhaps not rifing fo high as the former, 
would terminate as if cut off with Plains parallel to the 
Horizon, like truncate Cones or Cylinders : thefe have 
been taken to look like the Battlements and Towers on 
the Walls of Cities fortified after the ancient manner. 
Whilft others yet further off, by reafon of their great 
Diftance, good part of them being intercepted by the In- 
terpofition of the Convexity of the Earth, would only 
fhew their pointed Tops, and becaufe of their Shortnefs 
have gotten the Name of Swords. 

Next the Motion of thefe Beams, furnifhes us: with a 
new and, as it feems to me, moft evident Argument to 
prove the diurnal Rotation of the tarth: (though chas 
bea matter which, -at prefent, is generally taker by the 
Learaed tobe paft difpute)) For thofe Beams which ve:s, 
uptoa Point, and did not prefently difappear, bat cv... 
tinued for fome time, had moft.of thema fenfible Motion, 
from Eaft to Weft, contrary to that of the Heavens; the- 
biggeft and calleft of them, as being neareft, {wifcelt ; 
and the more remore and fhorter, flower. By. which 
means, the one overtaking the other, they would. fome-. 

Uuu times. 


( 426 ) 


times feem to meet and joftie ; and at other times to fepa- 
rate, and fly one another. Butthis Motion was only Opti- 
cal, and occafioned by the Eye of the Spectator being 
carried away with the Earth intothe Eaft; whilit the ex- 
ceeding rare Vapour of which chofe Beams did confit, 
being, as ttake it, railed far above the Atmofphere, was 
either wholly left behind, or elfe followed with but part 
of irs Velocity, and therefore could not but feem to re- 
cede and move the contrary Way. And after the fame 
manner as the Stars that go near the Zenith, paf over 
thofe Vertical Circles which border on the Meridian, 
much fwifter than thofe Stars which are more diftant 
therefrom ; fo thefe luminous Rays would feem to recede 
fatter from Eaft ro Weft, as their Bafes were nearer the 
Eye of the Spectator ; and é contra, flower as they were 
further off. 

Nor are we to think ic ftrange, if after fo great a 
Quantity of lum‘nous Vapour had been carried up into 
the Echer out of che Pores of the Earth, the Caufe of ics 
Effervefcence at length abating, or perhaps the Matter 
thereof confumed; thefe Ffflvvia fhould at length fubfide, 
and form.thofe two bright Lamine which we have def- 
cribed, and whofe Edges being turn’d to us were capa- 
ble co emit fo much Light that we might read by chem. 
I choofe to call chem Lamine, becaufe, without doubt, 
though they were but thin, they fpread Horizontally 
over a large Tract of the Earth Surface. And whilft this 
luminous Matrer dropt down from the upper Fiateto the 
under, the many lirtle white Columns were formed be- 
tween them by its Defcent, only vifible for tie Moment 
of their Fall. Thete by the Swiftne(s witch which they 
vaniihed and their great Number, thewing themfelves and 
difappearing withour any order, exhibired a very odd 
Appearence; thofe onthe Right ieming fomerimes to 
drive and pufh thofe on the left, and vice ver[a. 
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I nave beea obliged to omit feveral Particulars of fefs 
moment: But chefe are the principal Phenomena; of 
whofe Caufes i fhould have more willingly and wich more 
certainty given my Thoughts, if { had had the good luck 
to havefeen the whole from Beginning to end ; and to have 
added my own Remarks to the Relations of others : and 
efpecially if we could by any means have come at the 
Diftances thereof. if it fhall by any be thought a hard 
Suppofition that i affume the Efflavia of the Magnetical 
Matter for this purpofe, which in certain Cafes may 
themfelves become luminous, or rather may {ometimes 
carry with them out of the Bowels of the Earth a fort of 
Atoms proper to produce Light in the Ether. J anfwer 
that we are not as yet informed of any other Kinds of 
Effluvia of cerreftrial Matter which may ferve for our pur- 
pofe, thanthofe we have here confidered, viz. the Mag- 
netical Atoms, and thofe of Water highly rarified into Va- 
pour. Nor do we find any thing like it in what we fee of 
the Celeftial Bodies, unlefs it be the Effluvia projeed out 
of the Bodies of Comets to a vaft Height, and which 
feem by a Vis centrifuga to fly with an incredible Swift. 
ne{s the Centers both of the Sun and Comet, and to go off 
into Tails of a fcarce conceivable Length. What may be 
the Conftitution of thefe Commerical Vapours, we Inhabi- 
tants of the Earth can know but little, and only that 
they are evidently excited by the Hear of the Sun; where- 
as this Meteor, if I may fo call ic, feldom is feen but in 
the polar Regions ofthe World, and tha: moi common- 
ly inthe Winter Months. But whatever may be the C aufe 
thereof, if this be nor. I have followed the eld Axion of 
the Schools. Extia non effe temere nique ablgue uce-{jitate 
multiplicanda- 

Laftly | beg leave on this Occafion to mention whar, 
near25 Years fince,! publifh’din No 94. of thels Zra f- 
actions, viz. That {uppofing the Barth to be concave, 
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witha leffer Globe included, in order to make that inner 
Globe capable of being inhabited, there might not impro- 
bably be contained fome luminous Medinm between the 
Balls, foas to make a perpetual Day below. Thar very 
great Traéts of the Etherial Space are occupied by iuch 
afhining Mcdinm is evident from the In{tances given 
in the firft Paper of this 7ranfaééion : And if fuch 
a Medium fhould be thus inclofed within us ; what 
fhould hinder but we may be allowed to fuppofe that fome 
parts of this lucid Subftance may, on very rare and ex- 
traordinary Occafions, tranfude through and penetrate 
the Cortex of ourEarth, and being got loofe may afford the 
Matter whereof this our Meteor confifts. This feems fa- 
voured by one confiderable Circumftance, viz. that the 
Earth, becaufe of its diurnal Rotation, being neceflarily 
of the Figure of a Flat Spheroid, the thicknefs of the Cor- 
zex, in the Pclar Parts of the Globe, is confiderably lefs 
than towards the Equator; and therefore more likely to 
give Pafiage to thefe Vapours ; whence a reafon may be 
given why thefe Lights are always feenin the North. Bat 
I defire to lay nomore ftrefs upon this Conceit than it will 
bear. 

Ic having been noted that in the Years 1575 and 1580, 
wherein this Appéarance was frequent, that it was feen 
not far from the Times of the two Equinoxes; it may 
be worth while for the Curious, to beftow fome Attestion 
onthe Heavens in the Months of September and Ofober 
next; and in cafe it fhould again happen, to endeavour 
to obferve, by the Method I have here laid down, what 
may determine, with fome degree of Exactnets, the Di- 
ftance and Height thereof ; without which we can {carce 
come to any jult Conclufion. 


FINnNdTs. 
Errata, No. 346. ?. 383. 4 #8. read 234. p, 408, J. 20, 
read, proceed, as at firft. 
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1; A defcription of the Phenomenon of March 6. laf, as it 
was feen on the Ocean, near the Coaft-of Spain. With an 
Account of the return of the fame fort of Appearance, ox 
March, 31,. and April. 1. and :2. folloming. 


"N our laft, we endeavour’d to give the Publick-as good 
A. an Account of the late furprizing Meteor, feen inthe 
Heavens, on the fixth of Adsrch laft, as could be gathered 
from the feveral Relations of very diftant Spe@ators, which 
had then come tothe Royal Society’s Notice. And fince then, 
we can only add thereto, thar atParis, the Light was fo in- 
confiderable, that it was not regarded: But from a Letter to 
Mr. Alexander Geekie, Surgeon, dated on Board a Ship in Ne- 
vis Road, in America, Aprilig 1716. we. have copied the 
following Paffage. “ On the fixth of Adurch, at 9 a Clock 
* inthe Evening; we being then in the Latitude of 45°. 36°. 
*€ off of the .N. W. Coaft of Spain). A clear Cloud appea- 
“red Eaf of us, not far diftant from our Zenith, which 
** afterwards darted ir felf forth into.a number of Rays of 
* Light, every way like. the Tail of a Comet, of fach a 
** great Length, that ic reach’d within a fhort way of the 
** Horizon. There likewife appear’d a Body of Light, 
& N,N. E. of us, and continued as Light almoft as Day, cill 
%¢ after r2 a Glock. Ice appeai’d at a good diftance from us, 
*¢ and.darkned on a fidden: 
~ Hence it fhould feem, that.the Vapour which caufed this 
Appearance, arofe indifferently out of the deep Ocean Sea, 
as well.as from the Land; by. which we may conclude the 
great Subtilty of the Matter thereof, fince it could permeate 
{o great. a Quantity of Water, and yet retain irs Velocity ; 
which is a Circumftance deferving the further confidération 
of the Curious. 

But fince this,moft of the fame Phenomena have been repeat~ 
ed three feveral Nights fucceffively viz. On the laft of Adarch, 
and firft and fecond of April. The beft.and fulleft De{crip- 
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tion of the two firlt, is, from a Letter of Dr. Brook Taybr, 
LL.D. and Secretary tothe Royal Scciery, dated April.2, from 
Cotterftock, near Oundle in Northampton- (hire, who thus de- 
{cribes them. “ On Saturday Night lait, and laft Night, I faw. 
Appearances of. the fame kind, with thofe of March 6. but 
not to compare for Extent and Strength totheother, They, 
both began fcon after Sun fet, and continued till after 12, 
but how much longer Icannottell. They were both about 
ro or. rg degrees to the Weftward of the North, and took 
up about 80 degrees of the Horizon; and the Aurora rofe 
about 30 gr. high, with a dark Bottom, like what was feen 
inthe Firft; and from whence there {prung out feveral Bo- 
dies of Light, which immediately run into Streams, afcend- 
ing about 30,.0r at moft.40. gr. high... There was no flafh- 
ing nor waving Light,. but in all other. refpeds, thefe 
Lights were of the fame kind with what we faw at.London, 
Indeed in that laft Night, there was one Phenomenon like the 
flafhing Light, fora Body of Light about 15 or 20 degrees 
long, parallel to the Horizon, rofe till ic came about 6 degrees 
above the black Bafis, and then fenc up two ftrong Streams 
of Light about 40 gr. high,..which at top dafht againft one 
another, and.difappear’d.” - 

At. London, the firft. Night, Aéarch-31. Itdid not begin 
to radiate, till cowards Mid-night, and was feen but by 
few curious, Perfons ; the Beams not rifing very high, and 
{carce appearing over the Houfes, were little taken notice 
of: but by the Relation of thofe thar faw ic, it was much 
more confiderable than the next Night following Eafter-day, 
for ir,then fent out. but few. and very fhort Beams, moftly. 
terminating.in a fharp Point, and ‘prefently difappearing, 
Only it beginning to ftream fo foon as it-became Dusky, ic 
was very obfervable, that thofe Rays which arofe out of the 
Weft end. of the Luminous Arch, next the Sun, were en- 
lightned by irs Beams, and fhew’d themfelves much, brighter 
than cthofe which fprung up under the Pole, or to.the Eatt- 
ward thereof. And after. Nine, till. Mid-night, no “more 
Beams arofe; and-the. Luminous Arch .with its black Bzfs, 
fettled down very. low in the Northern Horizon.. 

The fame two Nights, by. the Obfervation of Mr. William 
Ling, the like Appearance. was feen at Dublin, about the 
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hours of Nine or Ten ; at which time, inthe former Night, 
it was:near as Light as in a Moon-light Night. And from 
France we have an Account, that both thofe Nights, the 
fame was feen at Paris, with much the fame Circumftances 
as at Dublin, So that it feems this Meteor, though no ways 
comparable to that of the 6th of March, was feen not lef 
than 150 Leagues, and probably much further. 

‘The following Night, April 2. -When it began to be dark, 
a Luminous Arch appear’d in the North, with avery narrow 
black Bottom under it, very low, and deprefs’d to the Ho- 
rizon; nor was it feen at, or-about London, to projec& any 
pointed Rays as the former. 

But what was moft remarkable that Evening, was, what 
was feen at London, by that ingenious Gentleman Martin 
Foulks, Efg; R.S.S. -about Nine that Night. He being in 
the open Air at that time, faw in an Inftant, a bright 
Ray of very white Light, appear in the Eaft, out of the 
pure Sky, then very ferene and ftill; ic very much refembled 
the Tail of a Comet, and was about 20 gr. inclined from 
the Perpendicular to the Right, beginning about y of 
Bayer in the Corona Borea, and terminating about the Informis 
by fome call’d Cor Caroli. This having appear’d buta very 
fhorttime, difappear’d at once, asin a Moment. When on a 
fudden, fuch another Beam was inftantly produced, not ex- 
aly in the fame place, but in the fame Situation. Its lows 
er end being about 20 gr. high, was terminated exa@ly 
between and~y, in the Right Hand and Arm of Hercules, 
and the Middle of it paft over s and ¢ in the Girdle of Bootes, 
and thence proceeded Weftwards, leaving Cor Carcli four of 
five degrees to the Northwards. After it had continued in: 
this pofture near ro Minutes immoveable among the Stars, 
it began to move flowly towards the North ; and the lower 
end pafling over the Northern Edge of the Crown, and the 
Ray it felf over Cor Caroli, it grew fainter, and vanifhed, 
having continued in all about zo Minutes. This latter with 
fome Interruptions was extended between Cafor and Pollux, 
very far into che Weft. And about that time, the fame, or 
fuch another Beam, was feen at St. Afapb, by Dodtor Stanley, 
the Reverend Dean of that Church, 
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MW. An Account of fome Experiments of Light and 
Colours, formerly made by Sir aac Newton, and 


mention d in his Opticks, lately repeated before the 
Royal Society by J. T. Defaguliers, F. R. S. 


ELE manner of feparating the primitive Colours of 
Light to fuch a Degree, that if any one of the feparas 

ted Lights be taken apart, its Colour [hall be found unchange- 
able, was not publifhed before Sir. Newtons Opticks came 
abroad, For want of knowing how this was to be done, 
fome Gentlemen of the Englifh College at Liege, and Mon- 
freur Mariotte in France,.and fome others took thofe for pri- 
mitive Colours, which are made by immitting a Beam of the 
Sun’s Light into a dark Room through a {mall round Flole, and 
refracting the Beam by a triangular Prifm of Glafs placed at 
the Hole. And by trying the Experiment in this manner, 
shey found that the Colours thus made were capable of change, 
and thereupon reported that the Experiment did not fucceed, 
And lately the Editor of the Ata Exuditorum for OQober 
1713. pag. 447, defired that Sir IC Newton would remove 
this Difficulty, ObjeGiones, ingquit, quas Viri doi cum in 
Gallia cum in Anglia contra illam [de Coloribus] ! neori- 
am fecere, feliciflime diluit Vir per{picaciffimus Newtonus, 
queinadmodum ex Tranfactionibus Anglicanis N. 84,85, 
88, 96, 979121, 123, 128 abunde conftat. Unde mul- 
ti optant ut mentem fuam aperire dignetur.de difficultate 
ab ingenioliffimo Mariotto, rerum naturalium (dum vive- 
ret) {crutatore indefeffo nec infelici, in Tra@atu de Co- 
loribus p. 207. & feq.contra eam mota. In diftantia fci- 
licet 25 circiter aut 30 pedum, charta excepit radium foli- 
dum per exiguum foramen in cameram ob{curam immiflum, 
& 
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& per Prifma vitreum trigonum tranfmiffum, coloremque 
violaceum {patium majus quam trium linearum occupan- 
rem per crenam duarum linearum trajectum, alio Prifma- 
te excepit admodum oblique oppofito : quo facto quan- 
dam ejus partem in Rubrum & Flavum tranfmutari obfer- 
yavit.  Swmiliter luminis rubri partem in cceruleum & vi- 
olaceum tran{mutari expertus eft.. Hac. vero tran{muta- 
tione admifla corruere Theoriam Newtonianam, ex Actis 
A.1706. p. 60. & feq manifeftum eft. Affumpfit aucem 
Mariottus diftantiam 30 pedum, ne quis exciperet in mi- 
nori diftantia nondum factam effe plenariam radiorum 
heterogeneorum {eparationem. Nobis experimentum 
Marictti cam demum videretur decifivum, fi lumen cee- 
ruleum integrum inaliud mutatum fuiflet. Thes far the 
Editor of the Ata. -In anfwer to which it is to be obferved 
that the Red and Yellow which came out of the Violet, and the 
Blew and Violet which came out of the Red,might proceed from 
the very bright Light of the Sky next encompafing the Sun, 
and that feveral forts of Rays which come from feveral Parts of 
the Sun’s Body are intermixt in all parts of the coloured Spe 
rum which falls upon a Paper at any Diftance from the Prifas. 
In this manner of trial, for making the Experiment fucceed, 
the Light of the bright Clouds, immediately [urrounding the 
Sun, fhould be intercepted by an opake Skreen placed in the open 
Air without, at the diftance of Ten or Twenty Foot from the 
Hole through which the Sun fhines into the dark Room. And in 
the Skreen there fhogld be a {mall Aol? for the Sun to fine 
through. The Hole may be either round or oblong, and not 
above one eighth or one tenth Part of an Inch broad ; fo that 
the Skreen may intercept not only the bright Light of the 
Clouds next encompaffing the Sun's Body, but alfa the greateft 
Part of the Sun's Light. — For therety the Colours will become 
hefs mixed. The Beam of Light which paffes through this Flole 
muft afterwards pafs through the other ELole teto the dark Room, 
and the Prifas muft be placed parallel to the oblong Edole in rhe 
Skrees 
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Skreen, and the refradting Angle thereof be fixty Degrees tv 
above. in this manner the Experiment may be tried with 
Succefs, but the Trial will be lefs tronblefome if it be made in 
fuch a manner as is defcrived in the fourth Propofttion of the 
jirft Book of Sir Wf. Newton’s Opticks. 

Sir aac Newton therefore,upon reading what has been cited 
out of the Acta Eruditorum, defired Mr.Defaguliers to try the 
Experiment in the manner deferibed in the [aid Propoftion ; 
and he tried it accordingly with Succefs before {everal Gentle« 

en of the Royal Society, and afterwards before ‘onfteas 
Monmort and athers of the Royal Academy of Sciences; 
and ftill foews it to thofe who defire to fee it Flow this and 
other concomitant Experiments were tried and fucceeded, is 
defcribed as follows. 


EXPERIMENT L 


Having few’d together end-wife two Pieces of Ribbon 
four Inches long each, the one blew and the other red, 
whofe common Breadth was + of anInchs I causd it to 
be held in fuch manner, that the Light which fell from the 
Clouds thro’ the Window was fo reflected, that the An- 
gle made by the Rays of Light, which came in at the 
Middle of the Window, with the Plane ofthe Ribbon pro- 
duced, was equal to the Angle made by a Line drawn from 
the Ribbon to my Eye and the {aid Plain of the Ribbon. 
My Eye was plac’d as far behind the Ribbon as the Win- 
dow was before it, the Diftance from which to me was 
about 12 Feet. Then looking thro’a Prifm‘at the Ribbon, 
it appear’d broken afunder in the Place where the blew 
and red Halfjoin’d. | Ifthe Prifm was held with che re:ra- 
Ging Angle downwards (or laid with one of its Planes. 
flac upon the Nofe) the blew Half of the Ribbon appear'd 
to be carried down lowerthan the red,‘asat-B, Rin fiz. t. 
but if che refracting. Angle of the Prifm was turad up- 
Yyy.2 wards 
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wards (as when the Prifin has one of irs Planes laid flat to 
the Forehead) then the blew Half of the Ribbon was lif 
ted up, as at p. 

The Prifm was of white Glafs, having every Angle of 
60 Degrees: but when inftead of it, one of a greenifh 
fort of Glafs, fuch as Object Glaffles of Telefcopes are 
made of, was ufed, having the refra@ting Angle which 
I look’d thro’ of about 48 Degrees; the fame Phanome- 
non was more diftin@, this Glafs having no Veins, but 
the Red and Blue were nearer toa ftreight Line : in fuch 
manner that if 4 reprefent the Ribbon feen through the 
firft Prifm, B will reprefent the Ribbon feen thro’ the 
fecond Prifm. Fiz.2. if the refracting Angle of the latt 
Prifm had been as great as chat of the firft, the Light be- 
ing tranf{mitted thro’ too great a Body of greenifh Glafs, 
the Phenomenon would not have fucceeded fo well. 

The blue Ribbon being fomewhat too pale, and the red 
a lietle dull ; I repeated the Experiment with a Skeen.of 
blue, and one of red Worfted join’d together in the. Mid-. 
dle asthe Ribbons were before ; and, the Colours of both 
being very intenfe, the Experiment fucceeded better with 
both Prifms. All that were prefent trying the Experi- 
ment found it to fucceed, and that every Circumftance 
an{wer'd tothe Account given in Prop.r. Theor. 2; Book 1, 
of Sir /faac Newton's Optics, as far as the Directions there 
given were followed. So that it appear’d that the Blue 
being carried lower chan the Red in che firft cafe, and 
lifted higher in the fecond, was owing to the greater Re- 
fraction of the blue Ray: for tho’ each Part of the Ribbon 
or Worfted refleated all manner of Rays, yer the Fheeno- 
menon was very apparent; as alfo that the blue Ribbon 
or Worfted reflected the blue Rays more copioufly than 
the red Rays, and thatthe red Ribbon or Wortted refle- 
Ged the red Rays more than che blue ones, becaufe the 
Red of the blue Halffeen chro’ che Prifm was lefs incenfe 
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than that of the red Half, and the Blue or Purple of the 
red Half feen thro’ the Prifm was lefs intenfe than that of 
the blue Half. 

N. 8. If the Ribbon or Worfted is laid upon any en- 
lightned Body, the Phenomenon will not fucceed: {o-well; 
the Colours of the Body feen thro’ the Prifm mixing with 
thofe of the Ribbon or Worfted. Even a black Body will 
not do, if Light falls upon it ; but there muft be a black 
Cloath behind, in fuch manner that no Light falling ap- 
on it can be refleéted fo-as to diflurb the Phenomenon. 
And if a fhort-fighted Perfon looks through the Piifm, a 
concave Lens between his Eye and the Prifm will render 
the Phenomenon more difting than it wou’d otherwife be. 


EXPERIMENT IL. 


Some Days after, the Sun fhining, I made two Holes — 
H,, 4, in the Window Shut 9S s, of a-darkned Room 3 
thro’ which letting the Suns Beams pafS, by means of two 
Prifms 4, B, (one near each Hole)! open’d the Rays co- 
ming from the Sun into the two colour’d Spectra a, B, 
where the following Colours were very diftinct, viz. Red, 
Orange, Yellow, Green, Blue, Purple and Vio'et. Now 
the Reafon of their being more diftin@ than ordinary, 
was, thac the Prif{ms. which ! made ufe of were made of 
the greenifh Gla{s mentioned betore ;_ which is. very free 
from thofe Veins by which the Colours are too much 
thrown into one another, by the beft white Prifms of the 
common fort. 

The foremention’d colour'd Speé7ra being thrown inte 
the Room, to the Diftance of about 20 Feet from. the 
Window where rhe Sun’s Light came in, I caus’d a Piece 
of white Paper 7, + !nch broad and 5 Inches long, to be 
held wichin che refraéted Rays, (at rhe Diftance of 10 
Feet from the Windows,) which produc’d thefe Colours 
in fuch manner, that by turning the Prifms round their 
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Axes, I cou’d make the red Ray of the Specfrum, made by 
theone Prifms fail upon one half of the Paper, and tne pur- 
ple Ray of the Speéfrom made by the ether rifm 
fall upon the other Half; for the Specfra were both 
vertical, the Lines which terminated the Jong Sides of 
them towards each other juft touching, as appears in Fiz. 3. 
Then at the Diflance of 9 Foot, looking thro’ the Prifm 
C at the Paper thus colour’d, the red Half appear’d very 
much f{eparated fromthe Purple, the one feeming lifted 
up from the other; the Red or the Purple appearing the 
higheft, according as the refraGting Angle of the Prifm 
was either held upwards or downwards. The Phenome- 
non is much more diftinct this way than any other; for 
the Paper-not only feems divided intotwo, when it is co- 
foured by a red and a purple Ray, bur alfo by a Red and 
Blue, (Fig.4.) by a red and a green Ray, (Fig.s.) or indeed 
by any twoColours that are different,how near foever their 
Places in the Speé#ra be to each other. The Halves of 
the Paper appear, when view’d thro’ the Prifm,to be farther 
from each other,when the Paper is ting’d with {uch Colours 
as are farther from each other in the Series of Colours in 
the Spectrum: and neareft, tho’ ftill divided, when neigh- 
bouring Colours fall upon the Paper, as Yellow and Green, 
ora light and adeep Green. Bur the Paper appears no 
way divided, when colour’d with the Red of the two 
Spectra, ( Fig.6,) if thofe Reds are equally intenfé : and fo 
of the other Colours. 


EXPERIMENT IL 


Theld a Lens of about 3 Foor Radius at the Diftance 
of Six Peet from the oblong Paper (on which a red and 
purple Ray falling, made it look half Red and half Purple) 
and | projected the !mage of the {aid colour d Paper at the 
Diftance of about Six Foot on the other Side of the Lens, 

on 
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ona white Sheet of Paper; where ic was obferveable, 
that when the red Half was diftin@ly painted on. the 
whire Paper (which was known by the Edges of the Image 
being regularly terminated) then the blue Half ofthe Image 
wa: confus'd: but if the white Paper was brought about 
two inches nearer to the Lens, the image of the blue Half 
became diftinét, and that of the red Half confus’d. 

I cry’d the Experiment with a ¥aper colour'd half red 
and half blue che red with Carmine and the blew with 
Smait, making the Candle to enlighten the Paper (che 
Room being otherwife dark) and the Experiment fucceed- 
éd in the fame manner. The Experiment thus made is 
the {ame that Sir [face Newton gives an Account of, Book 
a. Part. 1» Theor. \. of his Optics. Only it is to be obferv’d 
that when the oblong Paper is coloured with red and blue 
from the Prilms, the focal place, where the red part of 
the {mage is dittina, is more diftant from the place where 
the blue part of the mage is diftin@, than when the Pa- 
per s colour’d‘withthe - ainter’s Powders, and much more 
vivid. 

‘The 7th Figure thews the Projection of the Paper 
ting’d withthe Rays; and Fig.8, che Projeation of it whea 
painted: where a black Uhread is wrapp'd round che red 
and the blue part, that the Diftindine{S of the Image of 
the Thread may fhew when the red or when the blue 
part of the Image of the Paper is moft difting. 

“NVR, When the Candie enlightens the painted’ Paper, 
fer an opaque Body as B between the Candle and Lens; 
left the ‘mage of the Candle being alfo projected fhould 
diftarb the Experiment. 


EXPERIMENT IV. 
Having made an Hole of ? Inch Diameter in the Wine 


dow-Shut of the darkned Room, I fuffer’d a Sun-Beam to 
come 
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‘gome into the Room, which [ intercepted with a Prifm at 
the Diftance of 5 Inches from the Hole; and after its 
Refraction in paffing thro the Prifm, I receiv’d it upon a 
Sheet of white Paper, where it was colour’d, making an 
oblong Image of the Sun or Spec?vum of about 9 Inchesia 
length and 2 in breadth, which Breadth was nearly equal 
co the Diameter of the round Image of the Sun received 
upon a Paper:at the fame Diftance from the Hole, which 
here was 18 Foot. Or if the Sun be toe high, a Looking- 
Glafs being put in the room of the Prifm will throw a 
white round Spec#rum upon the Paper, which held at the 
faid Diflance of 18 Foot, will have its Diameter equal to 
the Breadth of the colour’d Spectrum. 

The Colours of the Spec?rum were thefe ; Red, Orange, 
Yellow, Green. Blue, Purple and Violet, tho’ the Vio- 
let was fo faint in thisas to‘be f{carce perceivable. See 
Fig. 9. 

“N: . The Axis of the Prifm in this, andall the other 
Experiments hereafter mention’d muft be perpendicular to 
the Ray that falls'on it; and the Plane into which the Ray 
encers muft be held in fuch a Pofition,that the Angle which 
fuch a Ray makes with thac Plane when it enters, 
may be equal to the Angle made by. the middle Line of 
thofe Rays which emerge after Refraction, onthe other 
Side of the refrading Angle of the. Prifm, withthe Plane 
‘out ofwhich they emerge. That is 4 BDG—4 AEH 

If the Plane 4C, on which the Sun-Beam falls, be cure 
ned nearer to a perpendicular co the Sun Beam than be- 
fore, the Spectrum will be much longer : if it be more in- 
‘clin’d to the faid Beam, the Specfram will be fhorter, and 
in both Cafes lefs diftin@®. Seethe Spectrum D Eand the 
Speftrum d ein Fig. 10. and 11 where 4, /, reprefents the 
Hole in the Window-Shut in each Cafe;4C, ac the 
Pis:.c of the Prifm on which the Rays enter; BC, 4c that 

out of which they emerge; P, pthe perpendicular, and 
C,¢ the refracting Angle. If 
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Ifthe Plane 4 C be ftillmore oblique to Z F, ail che 
Light will be reflected, and there will be no cclout’d 
Image or Spectrum made by Refraction ar all. Fig. 12. 

But if it be held fo as to be more nearly perpendicular 
to the Sun Beam than in Fig. ro. the whole Beam will in 
deed enter the Prifm ; buc meeting with BC the iower 
Surface of the Prifm, or rather the Surface of the Air con- 
tiguous to it, fome of the Light will by the Plane BC be 
reflected to de, paffing almoft perpendicularly thro’ A 2; 
and the reft will emerge thro’ BC, and by Refraction 
make the imperfect Spectrum D&E, See Fig. to. 

If the Sun-Beam enter 4 C perpendicularly and in the 
middle of it, the Light will be all refle@ed as in Fig. 13- 
fome of it by the Plane BC to R, and the reft by the 
Plane 4B top. But if the Beam fall nearer to a (fill 
perpendicularly) it will all be reflected by the Plane 4 B3 
if nearer to B, it will be all refleted by the Plane B C. 

In order therefore to have the colourd Spectrum as it 
ought to be, care muft be taken that the emerging colou- 
red Light may make the fame Angle with the Plane BC, 
as the immerging Light does with the Plane AC; that is, 
the Angle 4 E #/ muft be equal to 8 DG, as was {aid be- 
fore, Fig.9. which may alio be feen on the enlightned 
Dutt in the Air, But the beft way is to curn the Prifm on 
its Axis, and at the fame time look at the colour’d Spe- 
rum, which will rife and falland become longer or thort- 
er as you turn the Prifm ; and between the Afcent and 
Defcent of the Image, it will appear ftationary: there 
ftop the Prifn, and the Reflection will be tuch as is requi- 
red for all the Experiments hereafter mention‘d. 

In order to have the Prifm move freely on its Axis, 
and {top any where, I fix’d each End of it into a trian« 
gular Collar of Tin, from the End of which came a Wire, 
which was the Axis of the Prifm produc’d; and fo | laid it 
on two wooden Pillars, with a Norch on the Tcpio receive 
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the Wires,and fix’d it to a {mall Board juft broad enough to 
fiand fait. See Fiz. 14. 


EXPERIMENT V. 


! rook the Prifm C D, and thro’ it. look’d ar the colou- 
red “pedtrum & P, which appcar’d then round and white as 
at S jut asific had been the-Sua’s Light received on a 
Paper from the Hole H, and feen with the naked Eye, Jn 
this cafe the Prifm C D rnuft be held i# direéfam with 4 B, 
and the refracting Angles in thetwo Prifms muft he equal. 
This Spectr 4m appearing white bur juf in one Point, is 
not fo readily found; but the beft way is to look ghro’ 
the tame Prifm 4 B which makes the Spedfrum, which may 
eafily be done if ic be pretty long, and then & # will be 
{een white and round, and asat S, as if coming diredtly 
from HZ. See Fig. 15. 


EXPERIMENT VI. 


T held abroad Lens LJ, ground toa Radius of 2 = Feet, 
in fuch manner that the whole colour’d SpedFrum fell upon 
it; and after Refraction all the Colours appear’d to con- 
verge, if récciv'd ona Paper atpp; but when the Paper 
was held inthe Focus at Fin the pofition + Fz, the “pee 
étrum'was round and perfectly white by the Union of ali 
the colour’d Rays. Ifthe Paper was held at IT 4, the Co- 
lours appear’d to diverge from cach other, bur rhea the 
Red was upocrmoft, which before us’d tobe the lowe 
and fo on in aniaverred Order. 

Ttry’d the fame Experiment with a Lezs of one Foor 
Radius, with one of 9 inches, and with another of 7, 
and the Succe($ was the fame. See the 16th Figure, 
where the 2, 0,4, G, B, P, 7, exprefs the Colours. 
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N.B Care muft be caken thar the very end of the Red, 
and the Extremity of the Violee be taken in by the Lens; 
ctherwife the Sped?rum wall not be perfectiy white at the 
Gla{s's Focus. 

There is no fix’d Diftance of the Prifm from the Lens, 
but it ought to be brcught fo near the Prifm that the two 
Ends of the *pecfrum may fall nearer the Axis of the Lens 
than the Edges of tue Lens; becaufe there the Refracion 
is not {o regucar. 

Behind the Lens Z, which made the Colours converge 
into White at the diftinét Bafe or Focus F, I placd the 
Lens 2, which made the Whire be at f the diftinét Baie 
of the two Glafies combin’d ; and the Experiment fuccecd- 
ed as before, Fig. 17. 

When the Paper was held in the Focus of the Lens, fo as 
to receive the white {mage of the colour’d Spectrum proje- 
Cted by the Lens; if witha Card I intercepted the red Ray, 
the White appear’d ting’d with Purple, and if: intercepted 
the Violet or purple Ray, or both, the White appear’d 
ting’d with Red ; and if the Red was intercepted ar she 
fame time, the Spectrum appear’d to bea Mixture of Ycl- 
low, Green and Blue. If any fingle Colour was uffcr’d 
to fall upon the Lens, the reft being intercepted, that €o- 
lour wou’d continue the fame ; only it wou'd be more 
intenfe in the Focus of the Lens. 


EXPERIMENT VIL 


1 took a Board (Fig. 18.) ¢ 4s which flood recliniag on 

a Prop ¢, having an Hole of a Quarter of an Inch Diame- 
ter at 4, and behind ic a Prifm B fupported on two 
Props, 2s above-mention’d, fo as to turn eafily about irs 
Axis; and having fer this Board on the Ground with the 
Prifm behind it at B; by turning the Prifm 4C about its 
Axis, { firft made the red Ray of the colourd Spedfrum 
ZLZZ2 pafs 
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pafs thro’ the Hole 4, and fail obliquely upon the fecond 
Prifm B. This Ray after irs Refraction in paffing thro’ 
the fecond Prifm,was carried up to theCeiling of the Room 
atthe piace markd R: then 1 made the purple Ray fall 
upon the Board, and palS thro’ the Hole 4, as the Red had 
done before; and afrer RefraCtion thro’ the Prifm B it was 
carried up co the Ceiling at P. And the green Ray being 
afterwards made to pais the fecond Prifm in the fame 
manner, went up to G: and fo of all the inrermediare 
Rays, which were by this {econd Refra@ion throwh to the 
intermediate places onthe Ceiling between R and P. 

Care is to be taken that the fecond Prifm be plae’d 
oblique tothe Rays which come thro’ the Hole /,leaft they 
be reflected, as they wou'd be, if the Board being in the 
Pofition 2 S, and the fecond Prifm in the Pofition L N &, 
the Ray from the firft Prifm be p 4; for then it will be re- 
fleted upwards to a inflead of being refracted (Fiz. 19.). 
Neither muft the Plane of Immerfion be too oblique, leaft 
the Incident Ray be reflected downwardsby it, as the Ray 
R his by the Prifm 3 thrown to Z, in Fig.20. Several have. 
confefs'd ro me that they at firft us’d to fail in this Expe- 
riment, for want of ferting the fecond Prifm in a due In- 
clination. 

Tho’ the Colours by the fecond Refration on the Cei- 
fing appear'd unchang’d, when feen by the naked Eye, yee 
if view’d thro’ a Prifm, they afforded new Colours (ex- 
cept fome part of the Red, aad fome part of the Violer) 
which was owing to their not being fully feparated ; for 
which reafon ! made the following Experiment, to prove 
that if the Colours be well feparated, they are truly ho- 
mogeneal and unchangeable. ~ 

NB, “hen the Prifms are good,and no Clouds are near. 
the Sun, the Excremity of the Red or Violer will afford 
unmixd Colours in this Experimeat ; otherwife not. 


EX 
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EXPERIMENT VIiL 


Having made a Hole in the Window-Shut 2 Inches 
wide (Fiz. 21.) Y applied to ita Tin Plate, which fliding 
up and down hid all this Hole in the Wood, and only 
tran{mitted afmall Beam thro’ its own Hole A, whofe 
Diameter was == inch. This Beam, by means of the 
Looking Glas L, piac’d on the Board of the Window 
XW, 1 reflected horizontally to the other end of rhe 
Room. Bur to correct the irregularity of the Reflection 
of the Looking-Glafs, | made ufe of the Frame of Paft- 
Board Pp, which had an Hole in it 4 of j, Inch likewife: 
and placing it at P pI {uffer'd fome of the reflected Beams 
to pa(s thro’ it, fo as to fallupon the Lens FE (convexon 
both Sides, and ground to a Radius of 44 Feet) at the 
Diftance of 9 Feet, fo that the Image of the Hole 4 was 
projeded tof on the other Side of the Giafs, at the Di- 
{tance of 9 Feet more. Juft behind the Lens, which by 
a Screw in the Stand S might be rais’d or let down, fo as 
always to receive the Beam along its Axis, I plac’d a Prifm 
A (upright on one of its Ends and eafily moveable abour 
its Axis, by reafon of its Wire turning freely in ao Holein 
the folid piece of Wood: 7, which ftood on another Stand 
behind the Lens): as near as I cou’d to the Lens £ F, fo 
that the tmage. of / inftead of being round, white, and 
projected to f, was caft fidewife on a white Paper ftretch’d 
on aFrame, and appear’d colour’d, and 30 or 4o timesits 
Breadth, asat MN. The Colours in this Cafe were very 
vivid and well feparated. only the Violet had fome pale 
Light darting from its End, upon account of fome Veins. 
in the Prifm 4, and the Light not coming directly from 
the San, bur reflected ; which ought not rohave been, if the 
Sun had been low~enough ro have thrown the Rays a 
good way into the Room without the Help.of a Looking 
Glats. Te 
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‘To fhew thatthe Colours in this Spectrum were fim- 
ple and homogeneal Lights, I made the following Experi- 


EXPERIMENT IX. 


Having made an Hole 4 in the Paper which receiv’d 
the colour’d Spedfram, 1 fuffer’d the red Light to pa; 
which being refracted by a fecond Prifim, fell upon ano- 
ther Paper at Z, where it appear‘d ftill Red whether feen. 
with the naked Eye or Prilms of different refraGting An- 
gles. Tothe Eye which faw ic thro’ the Prifm /, it ap- 
pear’d: indeed lower as at ¢, but red, round .and unchang’d. 
I made the Experiment upon all the Colours, which by 
this means appear'd to be fimple and homogeneal. See Fig. 
22x. Where the fame Letters denote the Lens, Prifmiand 
firft Paper. 

Thro’ the fame Lens and Prifm the Spectrum was. made. 
to fall on a Book ; tlien thro’ tlie Prifnr Fit. appear'd un- 
chang’d ; and the Letters:in the Book which crofs'd the 
Spectrum, were as diftinct as when feen. with. the naked 
Eye See Fig.23 

N B. The Axis of the Pritm F ought to.be perpendi-. 
cular to the long Axis of the Specfrwems m thrown on the 
Book, which will appear as ato ~ ; and the Prifn in the Poe. 
fition reprefented at F,with its flat Side towards the Nofe: 
for that is the moft convenient Pofition for looking at the 
Specfrum in thefe Experiments. 

I {uffer’d the purple Ray only to pafS thro’ the Hole 4 
and fall upea a Book at P, the Letters of which appear'd 
at 7, and wefe as diftin@ thro’ the Prifm ,2 as when feen 
with the naked:-Eye: and I had the fame Succefé with all 
the other Rays. See Fig 24. 

But if a Sun-Beam as r comesthro’ the Hole 7 directly 
upon the Book. at W, an Bye looking ait thro’ a Ptifm 

at 
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at Ywill fee this Beam at Yoblongand colour’d, and the 
Letters on which it fails, confus'd. - See Fig. 24. 

N.B. The Lens ought to be very good, wichout 
Veins or Llebs, and ground to no Jeisa Radius than | 
menticn’d in the Expcriment.; tho a Radius of a Foot or 
two longer is nor amifs. The Prifm ought co be of the 
fame Glais as the Objet-G-affes of Tele{copes, the white 
Glafs, of which Vritms are ufually made, being com-. 
monly fullof Veins And the Room in thefelaft Experi- 
ments ought to be very dark, 


A few Days after, having got very good Prifms made 
for the purpoie of theabove mention’d Glais, | made all 
the Experiments over again before feveral Memi-ers of 
the Royal Society with better Succe’s ; and had the *) sé?vane 
very regularly terminared, withouc any pale wight da.c 
ing from the Ends of it- 

For a further Account of Experiments to this parpofe, [ce 
Sir i{aac Newcon’s Opticks. B. 1. Vart.7. towhich | might 
have referr'd the Reader altogether; bur that! was wil- 
ling to be particular in mentioning fuch things as ought co 
be avoided in making the Fxperiments abov.-mentiond ; 
fome Gentlemen abroad having complained char rhey 
had not found the Experiments anfwer, for want of {uffici- 
ent Directions in Sir Jfaac Newton's Opticks ; tho’ | had. 
no other Directions than what I found there. 
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III. 4 plain and eafy Experiment to confirm Sir Vaac 
Newron’s Dottrine of the different Refrangibility 
of the Rays of Light. By the fame. 


Freer the Experimentum Crucis made by two Prifms, 
Ifhou’d not give the following Experiment, but 
that it is fo eafy to be made, that by it thofe who want 
the Apparatus (or are unwilling to be at the pains) to 
make the Experimentum Crucis, may at any time fatisfy 
themfelves of the Truth of the foresmention’d Dodtrine. 
Let the Candle 4 be fet before the Bar of a Chimney 
Looking-Glafs, fuch as is reprefented by A A (Fiz. 25 ) 
which is a Piece of Looking-Gla{s Plate confifting of four 
Planes, feenin the Section of it afd, viz. d 8 which 
is quick-filver’d behind, fa a Plane parallel to it, fd one 
of the Side-planes bezell’d towards d , or inelin’d to it 
in an Angle of about 4o Degrees (tho’ from 30 to 4o will 
do, burthe greater the Angle the better, if ic does not 
exceed 45°.) a @ the other Side-Planc inclin’d in the fame 
Angle to 8 d. 

The Rays of the Candle which come from 4 to y fali 
obliquely on the Planea 6, fo that inftead of going onto 
a, they are by RefraQtion made to incline more towards the 
Perpendicular pp, namely to go on in the Line ye, and 
then are reflected from the Point ¢ on the quick-fiiver’d 
Surface, in the Dire@ion cx, fo as to make the Angie 
2ed==yc. Ndw as the Rays which wou'd go to x, 
if not refracted, emerge obliquely from the Vlane & 8, they 
leave the Direction cx, and decline from the Perpendicu- 
lar x w+, and, being ditferently refractca, open iaro four dif- 
ferently colour’d Rays; zviz.bRared Ray, 70 aRay 

made 
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made up of Orange and Yellow ; G Ba Ray made up of 
Green and Blue or a Sea Green, and 4 P a purple Ray. 

If from the place & ¢ you look full upon the Point 4, the 
Spectrum or Image of the Candle at 4 will appear double, 
but not mix’d ; thavis, there will appear a Sea-green Spot 
anda red Spot, as ir were, one upon another; but not fo 
as to produce a mix’d or intermediate Colour. Then if 
the right Eye or Eye at E be fhut, there will appear on- 
ly a green Spot to the Eye ate; if the Eye at ¢ be thu, 
the Eye at Z willfee only a red Spot. 

If you come nearer to b, fo that the Eyes at e1, ez 
receive the moft and the leaft refrangible Rays, there will 
be a double Spectrum, viz. a red and a purple one juft 
touching, or upon one another : and the Phenomenon 
willanfwer as before. (Fiz.25-). 

If keeping both Eyes open, you direct their Axes to- 
wards O a Point nearer than the ufual place of the com- 
pound Spectrum S,( Fig.26-) which Point is in a Line from 
the Nofe Nto the Point S; or in other Words, if you 
look full at O, or atthe End of your Finger held inO, the 
red and the blue (or purple Spot) will appear tobe divided 
from cach other after the manner reprefented at pr (in 
Fig. 27) where the Red will appear to be on the Right~ 
hand, and the Blue on the Left. 

To make plain what is meant by feeing the Spectra p and 
y whilft we look full at O, I beg leave to explain the Di- 
{tinGtion between looking and feeing ; that 1 may the bet- 
ter fhew how this Phenomenon proves that the Sen(ati- 
on of different Colours is caus'd by Rays differently re- 


fracted. 
I. Definition. 


The Optic Axis isa Line which going thro’ the Center 
ef the Convexity of all the Coats and Humours of the 
Aaaa Eye 
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Eye, falls upon the Middle of the Retina, asa aor 4 4 


Fiz. 286 
IL. Definition. 


To Jockat any Point, is to turn both Eyes towards ic 
in fuch manner, that the Optic 4xes making an Angle at 
the faid Point as 4, the Rays from 4 may have the Opeic 
Axis for their Axis, and (by their Convergence upon the 
Retina after Refraction in the Zye) may paint the Image of 
the faid Point upon the Middle of the Retina of each Eye, 
where the Optic Axis in each Eye falls. 


Ill. Definition. 


To fee without looking, is to direct the Optic Axes to 
fome other place than to the Point which is then feen ; 
and in fuch a cafe, the Image of the Point {een will be 
projected upona part of the Retina of each Eye, where 
the Optic Axis does not fall, namely either nearer to the 
Nofe N as in(Fiz.26.) at the Points of the Retina mark’d 
#n3or farther from the Nofe than the Middle of the Retina, 
as at coin Fig.29. 

Whatever is fees, by being Jook'd at with both Eyes, 
always appears fingle, by reafon of the Communication 
between the Middle of the Retina in one Eye, and the 
Middle of the Retina of the other: there being no fuch 
Communication between any other part of the Retiza in 
one Eye, and the Correfpondent part of the Retina in the 
other, when thefé correfpondent parts are equally diftant 
from the Nofe. 

There is indeed a Communication between the Nerucus Fibres 
on the Right-fide of the Retina of one Byz, and the nervous 
Fibres on the Right-fide of the Retina of the other Eye, and 
fo of thofe on the Left: but no fingle Object can be fo painted | 
in. cach Eye, as to have its Image on the Right or Left Part of 

one 
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one Retina that communicates with the Right or Left part of 
the other, of the fame bigne{s and at the fame time as in the 
other ; becaufe in whatever Pofition the Object is, it mauft be 
nearer to one Eye than to the. other, except it be juft ina Lint 
from the Nofe betwixt the two Eyes fireight forward. 

Hence it is that if there be cwo Candles fet before any 
one, the Firft at the Diftance of one Foot, and the Second 
at the Diftance of two Feet, from the Eyes; he that looks 
at the fecond Candle at B will fee it fingle, but fee the firft 
Gandle or the Candle 4 double 3 one Appearance being 
in the Line 4 Dy, the other in o 4 E, becaufe it paints it 
felf upon oo in the Retina of each Eye, which Points are 
not the middle Points, but farther from the Nofe than the 
middles  m. 

So if B be the firft Candle, and C the fecond, he that 
looks at B will {eeC double, becaufe it is painted in the 
Retina at the Points# nearerthe Nofethan m m ; and fo 
will appear to be in the fame Pofitionas pr. in Fig. 27. 

If p be two Candles fo difpofed, Fig. 30. that by the 
Interpofition of a perforated Board F F, y can paint it felf 
only in the Eye R, and p in the Eye L. Upon making the 
Optic Axes meet at B and to tend towards p and y, pand + 
will each paint'an {mage on the Middle of the Retina of 
each Eye, by crofling their Rays at B: and thus the two 
Candles will appear to be but One, or rather to be in one 
Place, upon the account of the Communication of the 
Middle of each Retina. But if inftead of the Candles, 
p bea piece of red Silk, and 7a piece of green Silk, the 
{ame Pofition of the Eyes will make an Image at B, ap- 
pearing like a red and green Spot together without a 
Mixture of the Colours. Sf p be ared hot Iron, and ya 
Candle of Sulphur,the Phenomenon will be more diftia®. 
If che Optic Axes be curn’d dire@lly towards y and p, as if 
theze was no Board F Fin the way, there will appear two 

Aaaa2 Holes 
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Holes in the Board, che one having thered hot Iron in it, 
the other the Candle. 

Now if, of the refracted Rays of the Candle in the firft 
Cafe (Fig.25.) thofé which diverge from each other, fo as 
to fall into each Eye, caufe the fame Senfations refpective- 
ly, asthe Rays which come froma red hot Tron and thofe 
which come froma blue Candle; it is evident that the 
Candle in the firft cafe affords red-making and blue-ma- 
king Rays after Refraction, and that thofe Rays are diffe- 
rently refrangible ; the red b R (Fig. 25-) the leaft refran- 
gible, as declining le{S from the Perpendicular w w ; and 
the Purple as > Pdeclining moft from the faid Perpendicular. 

The fame will (ceteris paribus ). be found true in the in- 
termediate Rays; and to be certain that the Experiment is 
as I have related it, the Planes af and fdof the Barr 
may be covered with Paper. 








IV. fn Account of -what appear'd on opening the big- 
belly’d Woman ear Haman i Shropfhire, 
who was fupposd to have continued many Years 
with Child. Communicated by Dr. Hollings M.D. 
from Shrewsbury. 


Marry’d Woman, near Zaman about Three Miles 

A from Shrewsbury, about the 4cth Year of her Age, 
had then fieft the common Reafons to believe fhe was with 
Child : ar the Time of her Account fhe had the ufual Signs 
of Labour, and a good Midwife, tho’ miftaken, affur'd 
her ic was fo, but that che Child was fo big fhe could nor 
be delivered without bringing it away in pieces. She not 
fubmitcing to that, her Pains wer: {oon off, and the cons 
tinued without any other Diforders Nine Months longer, 
when 
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when fhe had again the Signs of Labour; and the fame 
Midwife affur’'d her as before, and fhe perfifting in her 
former Refolution, her Pains, after a Day or two went 
of. Soon after her Belly {well’d to a furprizing Size, by 
which fhe got Subfiftance for her Family by being {een 
asa Shew. I faw her firftabove twenty Years fince, when 
“her Belly was almoft even with her Chin, the Weight of 
ic fo great, that fhe was, oblig’d zo {upport it with a Stool. 
She could not ftand without che help of a Rope from the 
Cieling, which affifted her in changing her Pofture of fit« 
ting. She flepr commonly with hec Arms folded on her 
Belly, and her Head refted between them. She had no 
{welling in her Legs: every other Part emaciated as ufual 
in the like Cafes. Thus this poor Creature livd wichour 
any other confiderable Complaint above Thirty Years, 
the moft remarkable Circumftance, ithink, in her Cafe, 
She died in May i715, when this appear'd to be an Afcites. 
Ineed not mention the Scate the common -Teguments 
mutt neceflarily be in from fo great a Diftention, which had 
diftorted many of her Ribs, and forc’d the Diaphragm fo 
high, chatit was furprizing to find her breathing could be 
fo long continu’d. The Water was all contain’d inthe Du- 
plicature of the Peritoneum, 13 Gallons-befides a Quart 
that was {piles it was faleith, with fome. lirtle fat upon 
it, -and cowards the latter Running ting’d with Blood as 
ufual. There was not any Water in the Cavity of the 
Abdomen, except what was contain'd in a kind of Blad¢-r 
ofthe Shape I have fent, Fiz:3 1. which ‘ay a-crofs the Fux 
dus Uteri. This. was divided by a Cartilaginous Subftance 
into two Cavities ; in one there was a Pint and a half, in 
the other three Parts of a Pint of Water. I believe it was 
this ({ know not how) impos’d on the Midwife. The Ute- 
rus was of the natural Size without any Alteration, except 
that the Os Tinee and Collum minus were fill'd with a gritty 
Subftance, hard as Stone, which I take to be the Humour: 
fepa- 
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feparated there, and coagulated by Time. Mr. Cecper 
Tab. 15. Fig. 4. {ays he found the fame Parts fill’d with a 
glutinous Matter, which he thinks is ufefal to prevent 
Abortion; which if vitiated, Impregnation is hinder’d. 

The Liver and other parts contain’d in the 4bdomcn, 
were forc’d into anincredible {mall Compafs (and by that 
Preflure a little chang’d in Shape) to perform their Office 
fo long; to which the Mufcles of the 4édomen, diflended 
fo as to be farce difcernible, could give but little, if 
any, Affiftance. 

The Awe that People have here for dead Bodies, tho’ 
never fo prejudicial to the Living, would not fuffer her 
Friends to let me make any farther Enquiry; fo that I can 
fend no Account of any other Part. The fame Error hin- 
dered me examining another Woman, who died here 
about a Weekafter, of an 4/cites which fhe had had Forty 
Years, any farther than to be fatisfied fhe had Seven Gal- 
lons of Water contain’d between the Duplicatures of the 
Peritonanm, and none in the Cavity of the Abdomen. 








TV. Methodus fingularis qua Solis Parallaxis five di- 
flantia a Terra, ope Veneris intra Solem con/pi- 
cienda, tuto determinari poterit: propofita coram 
Regia Societate ab Edm. Halleio J. U. D. ejuf- 


dem Sccietatis Secretario. 


Lurima funt maxime quidem paradoxa, omnemque 
fidem apud vuigus fuperantia, qu tamen adhibi- 

tis Marhematicarum Scientiasuim principiis levi negotio 
enodantur. Ac fane nullum prcbiema magis arduum ac 
difficile videbitur, quam eft Sots & Ferre c.Sactiam vero 
accuratis 
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quibufdam obfervationibus, ad clea & previia tempora 
peractis, non multo opere efficietur. Id quod inclytz 
huic Sogietati, quam immortalem fore auguror, in hac 
diflertatione ob oculos ponere libet, ut junioribus nofris 
Aftronomis. quibus forfan hec obfervare ob minorem 
xtatem obtingere poteft, viam premonftrem, qua immen- 
fam Solis diftantiam intra quingentefimam {ui partem rite 
dimetiri poterint. 

Notum autem vobis eft hanc diftantiam a divertis 
Aftronomiz authoribus diverfam fingi, prout cuique ex 
conjectura probabile vifum eft; 4 Prolemeo quidem ejui- 
que affeclis, uti & Coperuico & Tychoui Brabao, Terre {omi- 
diametris mille & ducentis, Xeplere cer mille quingentis 
tere. Ricciolus diftantiam Xeplerianam duplicat, qu... 
men /Zevelivs dimidio tantcum auget. At vero vifts in se. 
lis difco ope Tele{copii Planetis Venere & Mereurio rautu- 
ato fulgore nudatis, tandem compertum eft Planetarum 
diametros vifibiles multo minores effe quam eatenus ha- 
berentur 3 Venerifque Semidiametrum é Sole vifam non 
nifi quartam. minuti primi partem vel quindecim fecunda 
fubtendere ; Mercurisque {emidiametrum, ad mediam ipfi- 
us 4 Sole diftantiam, {ub angulo decem tantum fecundorum 
confpici; arque fib eodem etiam Saturni (emidia:aetrum 
é Sole videri, Fovis aurem Planetarum maximi feinidia- 
metrum non nifi tertiam minuti primi partem apud Solem 
{ubtendere. Unde, fervara analogia, nonnullis é modernis 
Aftronomis vifum eft, Zerre quoque femidiametrum é Sole 
con{fpectam, medio loco inter fovis majorem & Saturni & 
Mercurii minorem angulum {ubtendere, Venerifque zquae 
lem, nernpe quindecim fecundorum: adeoque Solem a Terra 
quatuordecim fere millibus femidiametrorum Zerre difta- 
re. fifdem autem Authoribus, aliud argumentum paulo 
ampliavit hanc diftantiam: quoniam enim Lane diameter 
paulo major eft quarta parte diametri Zerré, fi Parailaxis 
Solis ponatur quindecim minurorum fecundorum, fieret 

Lune 
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Lune corpus corpore Mercuri majus, Planeta fcil. fecunda- 
rius primario major ; quod concianitati Syfematis mun- 
dani contrariari vidererur. E contra vero Venercm infe- 
riorem & Satellitio deiiicutram, majorcm elie Zerra nofird 
fuperiori & cam infignem comitem naa, vix concedere 
videtur eadem concinnitas. Ur icaque medio ioco inceda- 
mus, ponatur 7erre femidiametcr é Sole vifa, icu quod 
idem eft, Solis Parallaxis horizontalis, Guodecim fecun- 
dorum cum femifie: unde Luna minor erit Mercurio & 
Zerra Venere major; ac provenict Solis a Zerra diftantia 
fedecies mille cum quingentis7¢erre femidiametris proxime. 
Huicautem diftantiz in prxfentiacum affenfum prebeo, 
ufq; dum Experimento quod proponimus quanta fit certius 
conftet.Nec moror authoritatem quantumvis gravemeorum 
qui Se/em ultra hos terminos in immenfum evehunt, freti 
obfervationibus vibrantisPenduli,determinandis his angu- 
Jorum minutiis, uti videtur,haud fatis fidis: falceem hac me- 
thodo tentanti ‘arallaxis aliquando nulla, aliquando eti- 
am negativa occurzer; hoc eit diftantia vel infinica fier, 
vel infuite major: quod abiurdum. Er, ut verum fatear, 
minuta (Ccunda vel etiam dena fecunda infirumentis quan- 
tumvis afabre fa@tis certo diftinguere vix homini darum 
eft; a:que adeo minime mirancum, fi cantoruin Artiti- 
cum muitos & ingeniofos conatus hactenus eluferic rei 


Lea wedt 
ipfius maxima {ubrilicas. 

Dum autem. ante 40 fere annos,in Infula Sanc4e Arelene, 
fyde:um polum Aultralem ambientium obfervationibus o- 
peram darem: contigit mihi Mercuriam {ub Solis difco trans 
ieuntem omni adhibitd diligentid obfervare: quodque 
mihi preter ipem feliciter fucceffic, momentum quo Afercus | 
rins ingrediens Golis limbum interius contingere vifus eft, 
pariterque momentum quo egrediéenslimbum Solis ftrinx- 
it, fatto anguio contacius interioris, Tubo optimo vi- 
ginti quacuor pedum accuratiffime obtinui. Unde pro 
comperto hebuiiatervalium quo Adercarivs totus intra Solis 

difcum 
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difcum tum temporis apparuir, etiam ab(que erroré uni- 
us minuti fecundi cemporis: Nam filum luminis' Solaris, 
inter limbum planetz obfcurum & So/ds lucidum intercep- 
tum, quantumvis tenue in oculos incurrere vifum eft ;' & 
in i@u oculi, denticulus ia limbo So/is.a Mercario ingre- 
diente factus evanefcere, uti ab egrediente faCtus quafi 
momento incipere. Hoc autem perfpecto ftatim intellexi 
Solis Parallaxin ex hujufmodi obfervationibus rite conclu- 
di pofle, fi modo Mercarius Terris vicinior majorem habe- 
ret parallaxin 4 Sole; etenim hac parallaxium differentia 
tantilla eft, ut femper minor fic ipsa. Solari quam quztri- 
mus; proinde Mercurius, licet frequenter ‘intra Solem vi- 
dendus, huic noftro negotio vix fatis aptus habebicur. 

~ Reftat itaque Meneristranficus per Solis difcum, cujus pa- 
rallaxis quadruplo fere major Solari, maxime {fenfibiles 
efficiet differentias, inter {patia temporis quibus Venus Solem 
perambulare videbitur, in diverfis Zerre noftrz regioni- 
bus. Ex his autem differentiis debito. modo obfervatis, 
dico determinari pofle So/is parallaxin etiam intra {crupu- 
li fecundi cxiguam partem. Neque alia inftrumenta po- 
ftulamus preter Telefcopia & Horologia vulgaria fed bona : 
& in Obfervatoribus-non nifi fides & diligentia, cum mo- 
dica rerum Aftronomicarum.peritia defiderantur. Non 
enim opus eft ut Laticudo Loci {erupulosé inquiratur, nec 
ut Hore ipfe refpectu meridiani accurate determinentur : 
{ufficit, Horologiis ad Cali revolutiones probe carrectis, 
{i numerentur tempora:a torali Ingreflu Veneris infra dif- 
cum Solis, ad principium Egreffus ex eodem; cum {cili- 
cet primum incipiat Globus Veneris opacus limbum So/is 
lucidum attingere ; qu quidem momenta, propria exped 
rientia novi, ad ipfum fecundum temporis minutum ob- 
fervari poffe. 

Ob leges autem motuum admodum arctas, ra- 
riffime intra Sel/zs orbem confpicitur Venus, ac per plus 
quam centum -& viginti annoreum decurfum, ne femel 

Bbbb quidem 
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quidem ibidem videbitur ; nempe ab anno 1639. (cum 
preclaro Juveni Horroxio noftro, eique primo & foli a 
rerum conditu, jucundiffimum hoc fpectaculum obtigit,) 
ufque in annum 1761, quo juxta Theorias quas hactenus 
ceelo conformes experimur, Srella Veneris-iterum fabter- 
curret’ Solem, Maii 26. mane; *ita ur Londini, hora fere 
fexta matutina in medio difci Solaris expectanda fit, nec 
nifi quatuor.minutis centro: So/is Auftralior.. Duratio 
autem hujus tranficus: erit o¢to fere Horarum, nempe a 
fecunda ufque in decimam fere matutinam. Atque adeo 
ingreflus minime ‘Anglis con{picuus erit : cum autem Sol 
tum temporis occupaturus fit-1 6. Geminoram gradum, vigin- 
titres ferme gradus in Boream-declinans ; per totam quafi 
Zonam frigidam Septentrionalem inocciduus-confpicietur : 
ac proinde qui littus Norwegie incolunt ultra Urbem Ni- 
droftam, quam Drontem vocant, ufque ad Promontorium 
ejus Boreale, Venerem Solis difcum fubingredientem eb- 
fervare poterunt ; ac fortafle Scots Borealioribus &.fnfu~ 
le Hetiandia, olim: Thylen dite, incolis, in oriente Sole 
ingreflus ille confpici poterit. Quo tempore vero Venus 
Sofis centro proxima etit, Sol verticalis erit fupra littora 
Borealia finus Gangetici, vel potius regni Peguani; ac-pro- 
inde in Regionibus circumvicinis, cum So/ in ingrefla 
Veneris quatuor fere horis diftabit ad ortum, & in egref- 
{u totidem fere ad occafum, accelerabitur motus-apparens 
Veperis intra Solem duple fere parallaxeos horizontalis Vence 
vis .a Soles quia Venws tunc ab ortu in occafum fertur 
retrogradé, interea.dum oculus ad Zerre {uperficiem: poft- 
tus in contrarias partes ab occafu in ortum gyratur, 
Pofita autem parallaxiSo//s, uti diximus, duodecim {e- 
cundorum cum femiffe, erit parallaxis Veneris 43°” fecun- 
dorum; & fublat4 parallaxi Solis, reftabit falcem femimi: 
nutum pro parallaxi Horizontali/eseris a Sole, ac proinde 
dodrante, falcem minuti promovebicur Vexeris motus-a 
parallaxi Ula, intereadum So/s difcum percurrit, in iis 
fcili- 
Vide Phil. Tranfad. No, 193, 
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feilicet Poli altitudinibus que Tropico vicinz funt 3 atque 
adhuc amplius in vicinia Aiquatoris. Venus autem tum 
temporis fatis accurate quatuor minuta prima fingulis ho- 
risintra Solem conficiet; ac propterea dodranti minuti un 
decim faltem temporis minuta prima competunt, quibus 
duratio Aclipfeos hujus Venere ob parallaxin contrahecur. 
Arque ex hac contractione fold liceret de parallaxi quam 
querimus tuto pronunciare, fi modo darentur Solis diame- 
ter Venerifque Latitudo in minimis accurate 5 quas tamen 
ad.computum poftulare, in re tam fubtili, haud integrum 


Procuranda eft igitur alia obfervatio, fi fieri poflic, in 
locis illis ubi medium Sol/s occupat Venus in ipfo Medi- 
noctio ; nempe {ub Meridiano ptiori oppofito, 7. ¢. fex 
quafi horis vel 90 gradibus.Londino occidentaliore, & ubi 
Venus paulo ante occafum Solem {ubintrat, paulo poft or- 
tum, exits id quod fiet in dicto Meridiano, fub altitudi- 
ne Poli Borei quinquaginta {ex circiter graduum: hoc eft, 
in co Sinu qui ZZudfoni dicitur, ad Portum ejus cui nomen 
Nelfoni indicum. In locis enim huic circumvicinis paral- 
laxis Veneris durationem tranficus.protraher, & fex falrem 
temporis minutis longiorem efficiet; quia dum Sol ab 
occafu in ortam fub Polo tendere videtur, ca loca in 
difco Terre, motu contratio in occafum ferri videbuntur, 
hoc eft motu cum motu proprio Vexeris confpirante ; pro- 
inde tardius moveri videbitur Venus intra Solem, ac cum 
diuturniore mora difcum ejus pertranfire. 

Si itaque in utroque loco, hic tranfitus ab Artificibus 
idoneis contigerit debite obfervari, manifeftum eft cotis 
feptendecim minutis longiorem futuram effe moram in 
portu Ne/foni obfervabilem, quam.qua apud Jndos orien- 
tales expectanda eft ¢ nec multum xefert an ad Fortalici- 
um Sancti Georgii vulgo Maderas dictum, vel ad Benceulam 
in litore occiduo Infule Sumatre prope xquatorem capia- 
tur obfervatio, fi dvglis tum temporis hac (ludia cure fu- 
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erint. Si vero Gallishis rebus invigilare placuerit, non: ine 
commode apud Pondechery fe fittest Obfervator in litore Si- 
nus Gangetici occidentali,{ubaltitudine Poli duodecim fere 
graduum. Aatavis autem celeberrimumBatavie {uz Ems. 
porium Obfervatorium huic negotio fatis aprum miniftrar, 
fi modo illis etiam animus fuerit hac in parre ccelorum 
{cientiam promovere.. Ac fane vellem diverfis in locis 
ejufdem Phenomeni obfervationes a.pluribus infticui, 
tum ad majorem: adftruendam ex confenfu fidem, tum 
ne Nubium interventu. fruftraretur fingularis SpeQator, eo 
{peaculo quod nefcio an denuo vifuri {unt hujus & fub- 
fequentis feculi Mortales ;4 4 quo. pendet.Problematis no- 
biliflmi & aliunde. inacceffi {olutio certa & adzequata. 
Curiofis igitur fyderura {crutatoribus, quibus, nobis vita 
functis, hxc obfervanda refervantur,. iterum iterumque 
commendamus.ut, moniti hujus noftri memores, obf{erva- 
tioni peragende {trenue totifque viribus incumbant ; iif 
que fauita omnia exoptamus & vovemus, preprimis ne 
nubili ceeli importuna ob{curitate exoptatiflimo {pectaculo 
priventur; ucque tandem Orbium cceleftium magnitudi- 
nes intra arctiores limites coercitz. in eorum gloriam fa- 
mamque fempiternam cedant. 

Diximus autem: hac ratione Solis Parallaxin intra quine 
gentefimam {ui parcem-inveftigari pofle, id quod nonnul- 
lis mirum fine dubio videbitur. Veruntamen fi in utro- 
que ¢ locis nuper defignatis accurata habeatur obfervatio ; 
jant monftravimys, totis feptendecim minutis differre ine 
ter fe durationes Eclipfeon harum Venerearam, ex Aypothefi 
fcilicet quod Solis parallaxis fuerit-duodecim.cum dimi- 
dio minutorum fecundorum, Quod fi major vel minor 
reperiatur ex obfervatione hxe differentia,in eadem fere rae 
tione major vel minor etic Solis parallaxis. Cumque 17 mi- 
nuta prima temporis. competant duodecim fecundis cum 
dimidio parallaxeos Solaris ;_pro-uncquoque parallaxeos 


ainuto fecundo, orictur differentia:plu{quam 80 fecun- 
dorum 


( 461 ) 


dorum minurorum temporis ; adeoque fi habeatur diffe- 
rentia hac. intra bina fecunda vera & comprobata, intra 
quadragefimam partem unius fecundi minuti conftabic 
quanta fit Solis Parallaxis; ac proinde diftantia ejus de- 
terminabitur intra quingentefimam {ui partem, faltem fi 
parallaxis non minor reperiatur ¢4 quam fuppofuimus: 
quadragies enim duodecim cum dimidio fiunt quingenti- 

Hactenus Aftronomice dottis fatis fuperque rem indi- 
eafle mihi videor, quos etiam monitos velim, me in hoc 
argumento, Latitudinis Planeta rationem non habuifle, 
tum ad vitandas calculi intricatioris moleftias, conclufio- 
nem etiam minus evidentem reddituras; tum ob motrum 
Nodorum Veneris nondum compertum, nec nifi ex hujuf- 
modi corporalibus Planetz cum Sole Conjunctionibus rite 
deteeminandum. Non enim conclufum eft Vexerem qua- 
tuor minuta infra Solis centrum tranfituram, nifiex Hy- 
pothefi quod Planum Orbitee Heneris, in Sphera ftellarum 
fixarum immobile, Nodos fuos iifdem: in locis-habiturum 
fit, ubi anno 1639 inventi funt. Quod fi tramite Auf 
traliori cranfeat anno 1761, liquido patebic Nodos re- 
gredi; fi vero Borealiori, progredi inter Fixas; idque 
in ratione 5 + min. in centum annis Falianis, pro unc- 
quoque minuto, quo via Vener/s tum temporis plus vel 
minus diftabit a So/is centro quam dictis quatuor minu 
tis. Differentia autem inter durationes harum Eclipfum 
pauld minor fiet feptendecim minutis, ob Latitudinem 
Veneris Auftralem; major vero futura, fi, procedentibus 
Nodis, ad Boream centri Solem tranfierit. 

In eorum autem gratiam, qui-cum ‘obfervandis fyde- 
ribus oblectentur, nondum tamen integram Parallaxium 
doctrinam hauferine,- libet Schemate firsulque Calculo 
paulo accuratiore, rem plenius exponere. 

Ponamus igitur, anno 1761, Maii 25°. 17). 55°. Lon- 
dini,. Solem occupaturum 15°. 37‘. ac proinde ad cen- 


trum: ejus Eclipticam tendere in Boream angulo 6°. 10’. 
Peneris. 
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Veneris autem vifibilem intra So/is difcum Viam cum 
temporis defcendere in Auftrum, facto angulo. cum 
Fcliptica 8°. 28’: proinde via Feneris tendet parum in 
Auftrum refpetu xequatoris, interlecans declinationis 
parallelos angulo 2° 18'. Ponamus etiam Venerem ad 
dictum tempus Solis centro proximam fore, ac ab-eodem 
quatuor minutis diftare-ad Auftrum; fingulifque horis 
etiam quatuor minuta prima intra So/em motu retrogrado 
defcribere. Eric autem So/is Semidiameter 15'. 51”. 
proxime, Veneris vero.o’. 37” =. Ac {upponamus, expe- 
timenti gratia, differentiam -parallaxium Horizontalium 
Vencris & Solis, quam querimus, ¢’. 31” efle, qualis ex 
fuppofita Solis Paraliaxi o'. 12” } elicitur. Defcribatur 
itaque (Fig. 1S.) centro C circellus 4 EBD, cujus femi- 
diameter fit 0. 32". difcum Terre reprafentans, & in eo 
Ellipfes parallelorum 22 & 56 grad. Latitudinis Borealis, 
modo jam ad eonftruendas Eclipfes Solares ab Aftrono- 
mis ufitato, uc Dab Z, ede: firautem BC A Meridia- 
nus in quo So/; ad quem inclinetur rela FAG Viam 
Veneris defignans angulo 2°. 18’. quxque diflet 4 centro 
€ 240 partibus qualium BC eft 31; & deC cadar recta 
C H ipfi PG perpendicularis. Ac pofito planeta in Had 
174. 55’, vel 54. 55° mane, dividatur reQa FAG in 
{patia Horaria 11.1V, 1V.V, V. VI, ee. ipfiC H, hoc 
eft quatuor minutis qualia, Fiat etiam recta X L, xqualis 
differenti apparentiam Semidiametrerum Solis & Veneris 
five 15.13" >. Et Circulus radio # L, centro vero quo- 
liber puncto intra circellum Difci Zerre deferiptus, occurs 
ret recite /G in pun@o denotante quota hora Londini 
numerabitur, cum in-eo Terre {uperficici loco, qui fumpto 
in difco puncto {ubjacet, Venus angulo contactus interio- 
ris Solis limbum continget. Ac fi centro C radio XL 
defcriptus circulus occurrat ipfi FG in pun@is F&G 
erunt recte F H, AG =14.. 41", id quod percurrere 
videbitur Venus tribus horis cum 40 min. Cadet igitur 
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Fin \ih, 15, Lendini; G vero inIX» 35’mane. Unde 
manifeftum eft quod, fi Terr magnitudo, ob immen- 
fam diftantiam, quafi in puntum evanefceret ; vel fi mo- 
tu diurno deftituta Solem haberet cidem puncto C femper 
verticalem, Eclipfeos hujus Mora integra per feptem ho- 
ras cum triente duraretr. Verum Terra interea motu mo- 
tui Veneris contrario gyrata per 110 grad. Longitudinis 
fuz, ac proinde contracta di@e more duratione, puta 
12 min. proveniet ca 75. 8’. proximé, five 107 grad. 

Jam in ipfo Meridiano Venus Solis centro proxima erit 
ad Oftium orientale fiuminis Gargis, ubi poli altitudo eft 
22 grad. circiter, Locus igitur ille utrinque xqualitec 
diftabit a Sole, in‘momentis introitus & exitus planetz, 
nempe 53°; grad. ut {unt punda a, 4, in parallelo ma- 
jore Dab E. Eric autem Diameter 4 Bad diftantiam 
ab uc quadratum Radii ad-contentum fub Sinubus 53 | & 
68° grad. hoc eft, ut 1’.02" ado’. 46", 13"; ac calcuio 
rite inftiruto (quem ne Le@ori txdio fit, omittere preftat) 
invenio quod circulus centro 4 & radio X L defcriptus 
occurret rect F A, in pundcto M, ad Il, 20. 40"; centro 
vero 6 defcriptus o¢curret ipfi WG in N, ad 1X. 29‘ 22"; 
horis {ci icet Londint numeratis ; proinde tota Venus ine 
tra Solem confpicietur ad Gangis ripas, per 75. 8’. 42% 
Ree igitur pofuimus durationem fore 7. 8'5 cum pars 
minuti hic nullius fic momenti. 

Aptato autem calculo ad Portsm Ne/foni, invenio, quod 
Sole jamjam occafuro, difcum ejus fubicura fit Venus; 
ftatim vero ab ortu ejus exitura ab eodem; Loco illo ine 
terea per Hemifpharium 4 Sole averfum de ¢ad d tranfla< 
to, motu motui Vexeris confpirante. Mora igitur Veneris 
intra Solem diuturnior fiet ob Parailaxin, pura quatuor 
minutis; ut fic omnino 74.24" five 111 grad. equatoris. 
Cumque Latitudo Loci fic 56 gr, erit uc Quadratum 
Radii ad contentum fub Sinubus 55% & 34 grad ita 
AB-= 1, ox" ad cd = 28", 33. Ac calculo rice pee 
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ractoconftabit, circulum-centro ¢ radio X L defcriptum 
rectz F H occurfurumin 0, ad {th. 12'.45", centro verod 
defcriptum ipfi Gin P, ad IX». 36". 37". Quocirca 
duratio Morz ad Ne//oni.portum eric 74. 23'.52"; major 
{cilicet quam ad oftia Gangis otis 15's 10" temporis. Quod 
fi Venus abfque Latitudinetranfierit, fiet dicta differentia 
18’, 40"; Si vero: quatuor minutis So/is centro fperit Bo- 
realior, ad 21’. 40" augebitur cadem differentia, multo 
major futura aucta Planetz Latitudine Borea. 

Londini autem, ex predi&tis Hypothefibus, confequi- 
tur Venerem. jam tum infra Solem ingreffam orituram ; 
& ad oh. .37 mane, in Egreffu So/is limbum interius 
contacturam ; ac denique non nifi hori 95. 56’, orbem 
ejus integrum reli@turam effe. 

lifdem etiam Hypothefibus conftar Venerem extre- 
mum Solis limbum Boreum quafi centro fuo ftringere 
debere, Anno 1769, Maii, 23°. 115. 00', ita ut, ob 
Parallaxin, in Borealibus Norwegie partibus, tota intra 
Solem inocciduum apparere poteric: dum in licoribus 
Peruvie & Chili, vix exiguo fui fegmento cadentis 
Solis difco quafi inequitare videbicur; uti in Infulis 
Moluccis earumaque vicinid, oriente Sole. Quod fi No- 
di Veneris retrocedere reperiantur (ut ob nuperas quaf- 
dam obfervationes fufpicio eft) tum toto corpore intra 
orbem Solis ubique confpicua.. maxima harum Eclipfewn 
differentid argumentum Paxdllaxeos So/aris precbebit ad- 
huc multo luculentius. 

Quomodo autem ex dbfervatis alicubi apud Judes 
Orientales, anno 1761, Ingreflu & -Egreflu Veneris, & 
cum Exitu ejus apud Nos obfervabili collatis, eadem 
Parallaxis derivati poterit; aptando (cilicetc angulos 
Trianguli fpecie dati in teium Circulorum equalium 
circumferentias, alia occafione docebitur. 
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I. An Account of the Caufe of the late remarkable Appea- 
rance of the Planet Venus, feen this Summer, for ma= 
ny Days together, inthe Day time. By Edm. Halley, 


R. S. Secr. 


Mathematical Sciences, that they are in many Cafes able 
to prevent the Superftition of the unskilful Vulgar; and by 
fhewing the genuine Caufes of rare Appearances, to deliver 
them from the vain apprehenfions they are apt to entertain 
of what they call Predizies; which fometimes, by the Artifices 
of defigning Men, have been made ule of to very evil purpofes. 

Of this kind was the late Appearance of Venus in the Day 
time, generally taken notice of about Lordoa and cl{ewhete ; 
and by fome reckoned to be Prodigious. This put me upon the. 
enquiry, how ic came to pafs that at that time the Planes 
fhould be fo plainly {een by Day, whereas fhe rareiy thews 
her felf fo, unlefs co thofe who know exactly where to look for 
her. To refolve this, the following Problem arofe, viz. To 
find the Situation of the Planet in re{fpect of the Earth, when 
the .4rea of the illuminated part of her Disk is a Maximum. 

To inveftigate this Maximum, 1 found it requifite to affume 
the following Lemmata. 1. That the vifible areas of the Disk 
of the fame Planet, at differing Diftances, are always fecipro- 
ealiy 2s the Squares of thofe Diftances; which is evident from 
the fefi Priacipies of Opticks, UN. That the 4rea of the whole 
Dedef ine Planet isto the Area of the illuminated Part there- 
ef, as ihe Diameter of a Circle to the Verfed-Sine of the exte- 
riour Angie at rhe Planet, inthe Triangle at whofe Angles are 
the Sue, Earth, and Planet. JW. Thatin all plain Triangies, 
four mes the Reangle of the Sides containing any Anpie, is. 
inthe exccis of the Square of the Sum of the Sides above the 
Sqeare of the Bafs, as the Diameter is to the Verfed-Sine of 
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the Complement of the contained Angle to a Semicircle, which 
I call the exteriour Angle :. This is a new Zheorem of good ufe 
in Trigonometry, and eafily proved from the 12¢4 and 1384 of 
the 1!. Elem. Euclid. 

This premifed, putting # for the Diftance of the Sw and 
Earth, and n for that of the Sex and Venus, and x for the 
Diftance of the Earth and Venus, or the third Side of the 
Triangle which we feek ; by the third Lemmas, 4.0 x, will be 
to the excefs of the Square of » -+- x above the Square of m, as 
the Area of the whole Disk of Venus to the Area of the part 
illuminated ; and by the firft Lemma, the Area’s of her whole 
Disk are at all times as the Squares of x reciprocally ; whence 


an--anxbtxex—mum _ 
ch bee mm in all Cafes be 


nx’. 
proportional to thé 4rea of the illuminated part. 

Now that this fhould be a Maximum, it is required that the 
Fluxion thereof be equal too, or that the Negative parts there- 


of be equal to the Affirmative, that is, that2 ax-++2x¥x x 
Anx’? = inate x an use + xx — mam: and 
dividing allby 4#x*~, the Equation becomes 2 # x --2* % 
== pan--6ax--3xx — 3mm. Confequently 3 27 -- 
4nxn-+x x = 3mm, and therefore x —Vj> mm -\- a2 
— 27, 

From hence a ready and not inele- 
gant Geometrical ConfiruGion (if I 
may be allowed to fay fo) becomes 
obvious; for with the Cenzer $ and 
Radius S7 —=m, ceferibe the Se- 
micircle J D 4; anc with the fame 
Center and Radius:3 &-== av, the Semi- 
circle EY B; which two Semicircies 
thal! reprefen: the Orbs of the Zarth 
and Venus. Make the chord 4 D e- 
qual to the Radius 5 7, and from D 
towards 4, layoff DF=SE; draw 
T F, and thercon place AG BE = | 
2m, and with the Center J and Radins 
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7G deferibe thearch GV, cutting the SemicircleB Y B in 7; 
and draw the lines S 7, TV: { fay the Triangle S77 is Simi- 
Jar co that at whofe Anglesare the Sun, Earth and Peuys, at 
the time when the Area of the enlightned’ part of that Planet’s 
Disk, as feen from the Earth, is greateft. How this Geo- 
metrical Effetion follows from the Equation is too evident 
to need repetition. . 

In confequence of this Solution, I find this Afaximum al- 
ways to happen, when the Planet is about forty Degrees di- 
{tant from the Swz; and the times thereof, abour the middle 
between her greateft Elongations on both fides from him, and 
her retrograde Conjunctions with him 5 when little more than 
a quarter of her vifible Disk is luminous, and refembling the 
Moon of about five Days old; and notwithf{tanding thac.her 
Diameter is at that time but 50 Seconds, yet the thines with 
{o {trong a Beam, as to furpafs the uniced light of all the fixe 
Stars that appear with her, and cafts a very {trong Shade on 
the Horizontal plain whereon they all thine: an irrefragable 
Argument to prove that the Disks of the fixt Stars are uncon- 
ceivably {mall, and next to nothing 3 fince fhining with a na- 
tive Light, fo many of them do nor equal the reflex Light of 
one quarter of a Disk of lefs than a Minute Diameter. 

In this fituation Vevus was ‘found in Fuly laft, on the tenth 
Day, about which time, when the Sun grew low, fhe was -ve- 
ry plainly {een inthe Day time, for many Days together: as fhe 
might have been in the Mornings, about the latter end of Sep- 
tember. But-this, arifing from the Caufes we have now fhewn, 
is nothing uncommon ; for-every eighth Year it returns again, 
fo that the Planet may be feen on the fame Day-of the Month 
and Hour, very nearly in the fame place; as all acquainted 
with the Heavenly Motions muft know. 

Laftly, itmay not be amifs ro nore.that the Equation « — 
3mm nn —2 ahasaLimic; forif # beequal to + m, the 
point V will fall on B; and the whole Disk of :a Planet at that 
diftance from the Sun would be the Maximum, viz. when in 
its fuperior Conjun@tion withthe Svz. And the like if # were 
lefS than £ m3 the Arch GY infuch Cafe not interfeQing che 
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Ul. 4 Letter of the Reverend Mr. Yohn Sacketre, 
A.M. to Dr. Brook Taylor, Reg. Soc. Secr. 
Giving an Account of a very uncommon finking of 
the Earth, near Folkeftone in Kens. 


STR, 

WY Am about to give you she beit Account F can of 

what is remarkable, and known ajmoft co al! here- 
abouts, concerning the prefling forward of the Cliffs, 
and finking of the Hills in the Neighbourhood of our 
‘Town of Folkeffone. Ibegin with giving you a Sketch 
of the Situation of the Country. This { fhall do by de- 
{cribing a ftrait Road from what we call the Mooring- 
Rock, to Tarlingham-Floufe; the manner of the Country, 
as to the Rifing and Falling, being much the fame, for 
about a Mile on either Hand of the Road defcribed. 





.A. The Mooring-Rock, about hal&way between high 
and low Water: Mark. 
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B. The Foot of the Cliff so Yards from the Rock. 

€. The Top of the Cif, about 6 Yards high, 

CD, A Plain of 50 Yards. . 

DFE, & cragged Clid, of 60 Yards high. 

E FP. A Pisin above a Mile long. 

FG. Aun Bul of feep Afcent, near half a Mile. 

G #7, The Land from the Top of the Hill to the 
Riéale, near a Mile. 

1. Tarlingham Houfe, lying near 2 Miles and a half 
N. NOW” from the Rock- 

EG 7. A Line of Sight, 

&BL. The Shore at High Water Mark. 
' hope Sir. you will underfland the Sicuation of the 
lace pretcy Well, tho’ 1 have norobferved exact Froportion 
in the Sketch; which the Paper would nor allow after 
1 had caken the Rife of the Cliffs fo high, which I 
thought proper for the more particular Deicribing of 
then, ° 

The “ooring-Rock (tho’ is lies furrounded wich great 
numbers of other Rocks) is it felfa soft noted one, 
known by this Name, time out of mind. Art this Ve 
fels ule to be moored, while they are loading other 
Rocks; which they take from hence, not only for our 
own Pier Heads, but for thofe of Dever Pisr; and a very 
great Quantity of them were Shipt, inthe time of Oliver's 
Cfurpation, and carried to-Dankiré, for the Service 
of that Harbour. . 

This Rock has remain’d. fixe thus, for the memory of 
Man; and old Men have obierved, that, for forty Years 
and upwards, the diflance berween it and the Foor of the 
lefer Uidd a B. has been much the (ame; neither can 
they be muck «ut in their Guefs, the Diltance being fo 
fall. Tho’ there feems ‘nethiag extraordinary in this, 
yet its what they take fpecial Notice of, to their great fure 
prize: for they tay, and prove by good Marks and ‘To. 

kens, 
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kens, that the leffer Cliff BC has been contantly fal- 
ling in, infomuch, that from time to time, in their Me- 
mory, near 10 Rods forward to the Land has been car- 
ried away by the Sea. From whence, as it appears that 
the Plain between the Top of the lefler Cliff and the 
Foot of the higher C D has been formerly double the 
Breadth that it is at prefent, fo the diftance been the 
Rock and the Foot. of the leffer or lower Clif 4 B. 
fhould have increafed in’ Proportion, and. would have 
been double at prefent, to what it has been formerly: 
But this Diftance remaining the fame (as is above noted) 
or rather lefs (in the Opinion of many) is what. is 
greatly wonder’d at: norcan ic be accounted for other- 
wife, than by fuppofing that the Land prefling forward 
‘into the Sea is wafhed away by the high Tides; and, as 
often as this happens, prefies forward again. This pref- 
fing forward of the Land. into the Sea, would be incredi- 
ble, were it not fhewn to be matter of Fact; and thee 
not only at this one Place of Obfervation, bur by like 
Obfervations all along this Coaft, as far as the Situation 
continues the fame. 

‘Now, Sir, let us climb both thefe cragged Cliffs, and 
place our felves at the Top of the higher One, ar the 
Point EZ. Andshere we are to obferve, that (as old 
Men inform us) upward of forty Years-ago, not fo 
much as the Top of Zarliccham-Floufe could be dif- 
cern’'d, neither from hence, nor yet a good Diftance 
off at Sea; but it difcover'd it {elf by degrees, till 
at this Day, not only the whole Houfe, but a great 
Tract of Land below it, is plainly to be feen, as in 
the Line of Sight EG H. The Tract of Land is more 
in Proportion than deferibd in the Sketch, between 
the Point at AZ and the Houfe. Inchis there can be no 
Fallacy; and we can afcribe it to nothing lefs than the 
finking of the Hills (for their Tops could never wear 
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away confiderably, being always cover’d with. Grafs, 
and never broken up by the Plough or otherwife). 
Thefe Hills are.all of Chalk, and have probably very 
large Caverns within, Springs of Water always. flowing 
plentifully from the foot of them; and Ihave had it ob- 
ferv’d to me,, that upon their Tops frequent Cracks have 
been taken notice cf. Whatever. be the Caufe of ir, ’tis 
not tobe doubred but that thefe Hills are greatly funk. 
And this finking of the Hills, che People at this Place 
believe,. forces the Cliffs and all the Land forward into 
the Sea, The Clifls confift of great ragged Sand-Stones 
till we come to near a Yard (at fome places more) of 
the Bottom; then we meet with what they call a Slipe, 
d.¢. aflippery fort. of Clay always wer. Upon this Slipe 
atthe botrom,.they prefume that the hard Stony Land a- 
bove flides forwards toward the Sea, as. a Shipis launch’d 
upon tallow’d Planks.. I thought it proper to give you 
this account of the Nature of the Earth ; and withal to 
mingle with it the Opinion of the People, that you might 
perceive they are fo far from doubting of the Truth of 
what is abovewritten, that they endeavour to. find fome 
Solution of it, as being a thing not more flrange than 
true. If I fhould take all the Hands that.can be got to 
teftifie che Truth of this, it would make too large a 
Roll, fo I thall chufé only a few of the moft antient and 
of belt Credic. 

1 aflure my felfthat I have Credit enough with you ro 
bs believed upon my own fingle Sub{cription, that | am,. 


SIR, Tours, 
Polkeftone ia Keni, 


febyuary 24, 1715-16, 


John Sackette; 


We 
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We whofe Names are underwritten do hereby teftific 
the Truth of the Matters of Fact in the within written 
Letter related, 

Benjamin Mafter, aJurat of the Town, aged 74, 

Robert Hammond, Senior, a Jurat of the Town, aged 77. 

William Godden, a Filherman, aged 74. 

Thomas Marlh, a Fifherman, aged 72. 

William Hall, a ¥ifherman, aged 73. 

James. Godden, aFitherman, upward of 60. 
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IH. Mifcellaneous Obfervations made about Rome, 
Naples and fome other Countries, in the Year 
1683 and 16843 and communicated to the Pubs 
lifher by Tancred Robinfon M.D. R.S.S. 


SIR, 


y OU having been pleas'd to think fome of my Ob: 
fervations might be agreeable to the Publick, f 
fhall here freely give you them (fuch as they are) o- 
mitting thofe that were formerly extracted out of the 
MSS. Diaries of my Travels, fome of which are Printed 
in feveral Philofophical Tranfaéticns, and others in fome 
of Mr. Ray's Englifh Tra&s. 

In my Journey from Rome to Naples 1 obferv’d on the 
Rubbifh of the Zre Zaberne an unufual Vegetable for 
that place, remote from Town ot Houfe, which was the 
Ficus Indica Spinofa commonly. cali'd the Opantia or Tuna, 
and by our Writers of America the Prickly-Pear, whole 
Juice gives the Urine a red Colour; when I came to 
Naples, 1 found it there near the Rocks, and in fome wild 
Solitary Places likea Native. f the Spawiards planted ir, 
they chofe defert Situations. Onthis Plane the Cochinced 
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Vermiculus is {aid to feed in great Numbers, before it 
changes into the Chryfalis or Aurelia of a Lady-Cow: but 
the Colour lies in the Nyaph Worm before it turns a Beet/e. 
This gives me occafion to reflec upon the mdny Species 
of our “Eurepean Vermicali, fome of which might be 
found to yield rich Colours (if try’d): Weare-certain the 
Maggot of our J/ex gives the Hermes, and a noble Scar. 
let Dye before it turns into a Fly. Many Shell-Fith 

(which ere a fort of InfeQ) contaic Purpiec Juices. 
This brings on another Remark Tmade in paffing the 
Apenniacs and Alps, where { noted in fomeBeds cr Strara, 
and even in che midft of the hardett Rocks, great varie. 


a 


dian Shores, nor in any of the numerous //s’cums of that 


warmer than any Counties of England. 
Before I enterd the beautiful Campania of Naples large 
Woods of Cork Trees grew on each fide the Road, where 
the Inhabitants were decorticating them. I ask’d ifthe 
Trees didnot perifh: they anfwer’d,-fome did, but the 
Acorns return’d annual Supplies. The Women and Chil- 
dren wore Shoes made of the Bark, . 
Coming near Capua I obferv’d a Species of Afh, or Or- 
aus, on the Trunk whereof many Saccharin Concretions 
were Vifible. This prov’d the true Manuva, that iffues 
out thro’ the Incifions made in this Tree by the Inhabi- 


tants of Calabrias Swarms of Cicada’s were fucking the 
Body 
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Body and Boughs, and perhaps by wounding then made 
way for frefh Manna. Here { may note, thar many [n- 
fects have not only a Prodofcs to bore and draw ourthe 
Juices of Plants for Aliment, but other proper inSruments 
to convey their Eggs into Vegetables and Animals, where 
they may find Covert and Food when they come te hatch, 
in the Gall Tumours, and other Excrefcencés eccafion’d 
by the Wounds of the Parent Infe@s, that make fuch 
variety of Cuniculi in all parts of Plants, and even in 
the curancous parts of living Creatures and in dead Flefh, 

This confirms me, that many Gums and Exudations 
find their way out of Vegetables thro’ the Wounds of 
Infe&is and other Apertures. Moft Voyagers thro’ the 
Eaft Indies affirm, that Gum Lack is work’d and made 
by large Aats that cover the Trees. I rather think the 
infects fuck and cerebrate the Tree, and-fo give vent to 
that peculiar Sap that hardens in the Sun. This may ex- 
tend te moft Balfamiferous, Gummiferous, and Saccha- 
rine Clants, efpecially in hor Climates where Infects 
abound, and are more active. In cold Climates che 
Saps cf many Vegetables will boyl into Sugars, as that 
of Maple, Birch, Reeds, Ge. Not bet that the Fluids 
of Planes (like thofe of Animals) will fpontancoufly 
break thro theiz Vetiels ina Picthory, and make onthe 
fuperficial Parts various Eruptions and Congettions, 

Difourling of Manna l may here take Notice there 
are many adulterations of this Drug: ail paffes for the 
Calabrian, whereas that of Arianfon is frora the Larix, 
that of Perfa from the Aiyrica, and thcfe frequently 
mixt with the Juices of Spurges, and other rurgative 
Ingredients. J muit not bore deny thar Dow oii, fore- 
times in cool Mocnings fhoot, and coageal isto a folid, 
fweet, white Subliance, which f ence ob{ervd in very 
hoc Weather before Sua-rife, 
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Upon viewing the Vulcano’s about Naples, Vefuvins 
on the Eaft fide, the Solfatara and Monte di Cinere onthe 
Welt near Puzzuolo and Baje; } obferv’d the fame Face 
of Nature, which | believe runsthro’ allthe other Vu/- 
canes of our Globe, viz. heaps of Pumice Srones and 
Cinders of Marchafttes on the tides, with Beds of Flower 
of Brimftone on the tops. The Holes and Cavities in 
thofe calcin’d Minerals feers to be the Nidus of the Sul- 
phur, which hath been fublin’dc by the Heat and Fire of 
that vaft Mafs of Pyrites, that compofe the Bowels of 
thofe Vulcane’s, and lye {catterd thro’ many parts of the 
Earth, even under the Sea, where they fometimes ger- 
minate, ferment, and take Fire, throwing up little //lands. 
Farthquakes and other Choc’s of the Globe may {pring 
from the Mines of:thefe combuftible and explofive Mine- 
rals, loaden with Brimftone and Elaftic Salrs. Hence 
fome Account may be given of Zherme or hot Baths, 
whofe Waters-gliding thro’ thefe hot Beds take their 
Gas. OF fuch Medicinal boiling Waters and Stoves, 
there are more about Naples than in any place ! ever {aw or 
heard of, the whole Country being continually pervaded 
by hot Steams. 

Walking round this City I found Palm Trees, fome 
with unripe Dates hanging down, others without any 
Fruic: and there was another Species of Palm that {weats 
out theGum Dragon: J {uppofethe Monks had tranfplant- 
ed them outof Africa. i faw growing here many Sagar 
Canes, Rice, Maiz, abundance of the purging Seana, and 
Cummin Seed, Thro'’the whole Campania of Naples 1 ob- 
ferv’d the fame Vegetables to be larger and more proud 
than in other parts of /taly, asthe Platanus, the Lentifcus, 
the Zerobinthus, the Fiflaches, the Oleanders, Agnus Caftus, 
Barba Fovis, the Tragacanth, the Styrax, the Capers, Gc. 
The Melons, Fujubes, the Azaroles, and other Fruits 
were of a better Tafte. The Gofipium, with the Cor. 
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ton breaking out of the husks, adorn’d fome of the 
Fields; the Hedges. full of Pomegranats, Almonds, Tama: 
risk, Sumach, Cedrus Lycia (a fort of Juniper or Savin) 
abundance of Phillyrea, Alaternus, Cifti, Cytift, Myriles, 
Spanifh Broom, Bays, Lauruftines, és. all wild, Isdige- 
nous of that warm Soil and kind Climate. The Water- 
Melons, the Olives, the Oranges, Lemons and Citrons 
were better than. about Genoa or in Provence. 

The Lotus Arbor or Nettle Tree, the Paliurus or Chrifé 
Thora, the Ricinus or Palma Chrifti, common in the 
Hedges, with feveral Zhymelea’s. 

Ifaw them fifhing for Coral, and Hippocamp: the fir 
did not come foft out of the Sea; the hard Incruftation 
covers the Vegetable part that bears Seed, as the Alga’s 
and Fuci do. They take the Swrord-Fifh by darting a 
Spear into him, as they do the Whales inthe Greenlana 
Fifhery. 

When dark Night came on, I could fee Muititudes of 
Luminous Flies thro’ the Campania of Naples: perhaps 
our Male Glewerm, or flying Cicindela, may abound 
there ; not bue that many other Infects may carry fuch 
Lanthorns about them. The Scorpions creep out about 
that time ; and J have found them often in Bed, with the 
Punaifes, 

The Hedges are full of Lizards of various Colours; 
and the Cicada’s chirp and fing towards Evening. Iob- 
ferv'd feveral Species of ftinging Spiders in the Corn 
Fields, fome of which, in hoc Harvefts, may prove 
Tarantula s; the Poyfons of Animals and Plants increafing 
with the approach of the Sun, and the Heats of Climates. 
Abundance of Silk-Worms were {pinning on the Trees 
and Shrubs; the Birds prey’d upon them, before they 
could change into Pupilio’s, as they do upon {warms of 
Locufts. 
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Teat often their young Frogs, Tortoifes and Snails, 
feryed up with Oyl and Pepper, which agreed well with 
me: fo did their Sea Urchins, and the Urtica Marina, (cal- 
led Sea Gelly or Bluéber, tho’ it be an Animal, having a 
true Hears, and Veflels for the Circulation of Fluids) 
Some of their Thiftles are no ungrateful Sallee. 

I faw fome Vitriol Works about Sieva, Rome and Puz- 
snolo; thofe of A/am only about Civita Vecchia. Amongtt 
the Sands of the <driatic Sea 1 obferv’d. many white, 
clear, fhining Flints; which they cold me were carried to 
Venice, tomake the fine Chryftal Glafs at Maran, 

Upon reading our ingenious Dr. Mufgrave, de Geta Brie 
tan. ¢ Synop. Chronolog. Dom. Sever. 1 confulted my 
Diary taken at Rome. The Magnificent Scptizoniam fie 
gur’d by hinh ttood near the Foot of the Palatine Hill, on 
the E.S.E. fide, overlvoking the Vie Appia and che 
Circas Maximus, the Amphitheatre of Titus being near 
on the other Side. By the number of Portico’s (which 
were Seven) it might contain Multitudes of People, as 
Spectators of the Triumphal Entries and the publick 
Games. But I would not be thought to differ from our 
Learned Countryman, who with good Authority, thinks 
it the Sepalchrctum of that Imperial Family ; tho’ moft of 
the Ancient Maufolewm’s, (at leat thofe i faw) were Roto: 
das, or Columbaria's, for the more convenient placing the 
Urns of the Kindred; as that of Augaftus near the Came 
pus Martius ; that of Adrian on the other Bank of the 
Tyber ; chofe faid to be of Scipio, of Cicero, and Munatius 
Plancus, near Gaieta and the Via Appia; that of Virgil 
on the fide of Mount Paujftlippus ; that of C. Metella and 
fome others on the Via Flaminia. Some were Pyramidal 
as that of Ceffius in the Wall of Rome, aad a few others 
on the publicRoads. This Septizoz‘um Severi feems to 
differ from the refit of thofe Ancient Sepulebretum’s, which 

Might 
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might be varied according tothe Fancy and Humour of 
great Families. . 

This Urn Burial was only in Fafhion amongft the Gex- 
tes Majores: as for the dead Bodies of the Plebeiams ana 
Slaves, they were generally laid in places where they had 
dug Stone; and thofe Quarries became Catacombes. The 
Laws prohibited them to bury within a City, unlefS the 
Bodies were firft reduc’d to Afhes. 

I obferv'd in many of the Ruins about Rome and Naples, 
great Stoncs laid clofe, and wedged very fai with little or 
no Cement; the Bricks, towards the middle of a Building, 
were generally of a Rhomboidal Figure, very Smooth, 
Shining and Hard, laid in Plaifter as firm as Marble. 
Their Mortar was much more durable then ours, as 
appears at this Day by their 4queduéts and Pifcina’s, the 
Cento Camare, and Caligula’s Bridge under Water at Baje. 
Pliny {ays, they made ufe of the Zerra Puteolana, but the 
prefent Inhabicants have loft the way of tempering it. 

During my abode at Genoa, Leghorn, Oftia and Civita 
Vecchia, | obferv’d many Zerpedo’s or Cramp Fifhes, mot 
accurately Anatomized by S. Lorenzini; plenty of Sphy- 
rena’s, (a Species of Sea Pike, a-kin to the Needle Fifhes) 
The Cranofcopus, calld Bocca. in Capo and Prete. The 
Mola or Sun Fifh. The Dentex or Pentalis, Altavels’s 
afort of Paftinaca. The Pefce Baleftra or Caprifcus. The 
Pefce Pettine or Novacula. The Zygena or Ballance 
Fifh, as large as the Saw-Fifh or moft Sharks. The 
Scolopax or Trombetta, calld by our Seamen the Bel- 
lows or Trumpet-Fifh. The Draco Marinus, TheTun- 
ny-Fith.. The Centrina or Pefce Porco. The Aquila. The 
Scorpius Major, with Varieties of Tard: in the Markets, 
But what pleas’d me moft, were fome odd Sea Ani- 
mals, as the Lepus Marinus, (a Species of naked Snail) 
the Hyfrix Marinus, or Eruca, call'd by the Seamen Pixcio, 
with a Brufh hanging out of the Tail, like the ByJus or 
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Silk of the Pines. Many Tamburo’s or Drurn-Fithes ; 
Plenty of Murends. 1 oblerv'd a flrange Sea Animal, 
call’d the Microcofmo marino, with many Shells, Zubulz 
and Vegetables growing or {ticking to the Back of it, 
this appear’d to me a-kin tothe Fchini Marini, or rather 
to the Stelle Marine, being Triangular, and fometimes 
Pentadactylous, 

i embark’c once with the Fifhermen, who fhew’d me 
feveral Loligo’s, Polypi, and Sepia’s, or Cuttle-Fifhes, (all 
Cruftaceous) fome of them were cafting out their Ink in 
the Water : I fuppofed {ome Sharks, Dog-Fifhes, or other: 
Enemies, were near them; this black Liquor may be the 
Gall of thofe Animals. In the Nets, I often found Sea 
Infedts, and Vegetables; and indeed a new World, un- 
defcrib’d by natural Writers, at leaft unknown to me: 
but for want of the Art of Defigning or Drawing. a- 
bundance of things efcap’d me, and were utterly loft ; 
therefore I would advife all Travellers to be converfant 
in that moft ufeful Science. 

I obferv'd the Ztalians near the Alps and dppennines, 
call’d feveral Birds Francolino’s, as our Red, Grey and 
Black Game; and even their red and white Patridges ; 
the different Colours of the Hens from the Cocks, the 
many Variegations in Feathers, the different Ages and 
Places, have all given occafion to multiply Names and 
Species; the fame may happen in Fifhes, Quadrupeds, 
Infects, and all the Divifions of Zoology; and even in 
Botany and Minerology. 

The Jtalians call many of their little fat Birds Beccaf- 
gos, that feed upon Figs, Grapes, and other {weet Fruits, 
So the French multiply their Ortulans, taken in the Vine« 
yards and Gardens. Some of the Antient Writers take 
Notice that the Romazs uled to feed their Geefe and other 
Birds with Figs, when they intended to {well their Li- 
vers to a monf{trous Bignefs. 

The 
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The Aferops or Apiaffer is common on their Brooks; 
it flies like our Kings-Filher, and preys sot only upon [n- 
fects but Fifth. There is a very beautiful Bird in /taly, 
that fufpends its Neft down from the Boughs of Trees. 
When I faw it fly by me, I took it for an /adian, from 
the brightnefs of ics Colours; it is as large as our Miflel- 
Bird and Thrufh. az Ierus Flinii 2 

The great Cock of the Wood ({aid to be found in Zreland) 
is common on the fides of the /ralian Hills, and brought 
frequently tothe Markets. I faw twice or thrice the 
Flimantopus, and the Phenicopterus or Flamingo, (whole 
Tongue was a Dainty amongft the Romans, when they 
grew Luxurious). Tobferv'd fome Spoon-bills: thefe three: 
la{t Birds were wading in the Rivers and Marfhes, near 
the Sea. Once I fpyd fome Pelecans on the Adriatic, 
near the mouth of the Po The Avis Diomedea was 
hung up dry’d in one of the AMufeums at Florence, but 
they told me it had been taken on fome of the Ifles of 
the Archipelago. 

On the Laguna of Venice, 1 faw feveral Species of 
Mergi, Lari, Colymbi, and other Water Fowls, moft of 
which Div’'d. I was furpriz’d with the Variety of them, 
having not {een fo many on other Coafts: perhaps the 
hard Winter had fore’d fome unufual: Birds: thither, 
The Monks and Fryers told me, they eat fome of thofe 
Sea Birds in Lent and on Faft Days, becaufe they liv’d 
upon Fith, and had a pifcofe Tafte, as the French pre- 
tend their Macreufe to have. whichis a fort of Sea Duck, 
common on the Coatt of Normandy, and brought to 
the Markets, even at Paris on Maigre Days; of which 
I gave a long Hiftory in the Philof. Tranfad?. Aa, 
1685. N°. 172. 

Buffaio’s are common in the Kingdom of Nup/es, and 
in {ome parts of Lombardy, where they plough and draw 
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‘with them. A peculiar Cheefe is made of their Milk 
(call’d Caffo di Cavallo) ‘row!'d up like {tiff pieces of 
Ribbon. Out of their black. fhining Horns they make 
Stuf/- boxes and Combs,. The Creature is unruly, and 
therefore they lead them with iron or Brafs Rings d:awa 
thro’ their Nofcs. They make a Buff Leather of their 
Skins. J once faw fome hairy Sheep. feeding on a Com- 
mon; perhaps they had been brought from Africa. 

In pafling the high Alps, I had a View of the Zex or 
Steintock,, whofe large Horns are recurvated almoft as 
‘far back as the Tail; they are very ponderous for the 
bulk of the Animal, havisg many knotty Rings, that 
may help them in climbing. They are rarely taken. 

The Rupicapra or Chamois, is very common on the fides 
of the Cliffs, whofe Skins afford the foft Leather. The 
Mus Alpinus, or Marmota, is as large as a Rabber, will 
foon grow tame in Houfes, tho’ brought down from the 
Summits of the higheft Mountains, where it will grow 
fat. 

I have feen in feveral Towns of Jtaly frefh ftrong Por- 
cupines, which the Inhabitants told me were taken in the 
Hedges and Ditches thereabouts, tho’ muclt more rare 
than our Land Urchins. In the Grifons Country, and in 
fome Cantons of Switzerland, Tt have often obfery’d the 
Ranunculus Virides or {mall Tree-Frog, perching on the 
Boughs and Leaves. . 

In the Northern Parts of Germany 1 faw feveral Ela. 
Skins, and thofe of the Rhiz-Deer uffed, and {et up in 
Mufeur’s, but never alive: tho’ the Animals are {aid to 
‘he common in Mufcovy and Lapland, and {ometimes fen 
inthe Forefts of Praffia. 

The Skins of Hippopetami (faid to be the Behemoth) 
are in fome Collections of Curiofities in Ztaly and Hols 
land : fo are thofe of the Musk-Deer, one of which is in 
the Mufenze of our Royal Society. 

Give 
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Give me leave here to refleé& a little upon the late 
Aurora Borealis, whoie Phenomena you have fo weil 
defcrib’d and exp!aia'd in your late Philofephical Tranfstti- 
on, No 347. {am of your Opinion, that tacts Phot 
phorous or Luminous Appearances in the Firmamene,. 
proceed from the various Affiaviz perfpird eur of our 
Globe, or paffing thro’ it; for | have feen tncte Lights 
over Vefuvius, the Strombulo lands, and towards “iw 
in dark Nights, when thofe Valcano’s were nur 2 "ng 
nor burning, their Sides and Tops being paflabie to ‘ire. 
vellers at that time, and all their outward paris quice. 
We are certain that Zeeland and Greenland abound wih 
Vouicano’s; fo may North Eaft Latland, North Kajis ard 
Tartary, where vaft Chains of Mountains are {aid tarun. 
The Fefuits, and other Travellers, relate many pruc'gi- 
ous Eruptions of Fires, and Earthqeskes cowarcs the 
North of China; but nearer the Poic the Earth mui be 
clos'd and pent up many Months, by the long fsvere 
freezings and continual Snow and [cé, which relaxing 
rowards Spring, may give vent to that vatt Mafs or Ma- 
gazine of perlpirable Matter, that had been kept {fo long 
in hot‘Subterrancous Prifons. This may be onc Reafon 
why Animal Bodies themfelves are often fenfible of 
Changes at thes Seafon in our Climate, when Perfpiration 
is upon fuch aa Inereafe ; but l will nortake up your 
time any longer, efpecially upon a Subject that. you un- 
derftand fo weil. 

SIR, 
Tour moft bumite Servast, 


‘Tancred Robinfor. 


EMP 
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IV An Account of the Mifchiefs enfuing the /wallow. 
ing of the Stones of Bullace and Sloes: By the Re- 
yerend William Detham, Prebend of Windfor, 
and F.R. S. 


Mong the Accounts which the Royal Society hath 
had of the Mifchiefs enfuing the {wallowing of 
divers forts of Stones, { do not remember any Cafe 
wherein the leffer Scones of Fruits (fuch as Sloes_parti- 
cularly and Bullace) have produced any dangerous 
Symptoms, efpecially in the Stomach alone. The larger 
Stones, I know, of Prunes, and other great Plumbs, have 
produced very fatal Effects ; but the leffer Stones of 
Sloes, Cherries, @»c. many {wallow rather out of choice, 
than with any apprehenfions of Danger, thinking them 
ufeful in preventing a Surfeit from the Frnie, But the 
following Cafe will fhew the Danger even of thefe 
leffer Stones. And J have acquainted the Society with 
it, on purpofe to prevent Dangers, if it fhould be 
thought fit to publith it in the Zranfactions, for a warning 
to others, 

The Cafe is this. About two Years ago the Man- 
Servant of a Neighbouring Clergyman complained ro 
me of exceffive Pains in and about his Stomach ; that he 
lay under a great Dejection of Appetite; and whenever 
he ear, that he could not retain it, bur in a little time 
vomited it up. By which means he was, inafhort time, 
reduced to a very low and languifhing Condition, in- 
fomuch as they began to defpair of his Life. 

Upon this he applied himfelf to fome Pra@titioners in 
Phyfick: One of which ply'’d him with ftrong Vomits 
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eight Days together, with very little Sigus of Succefs. 
But fome time after, having Occafion to ride fomewhat 
more that ordinary, he found himfelf very fore in his 
Stomach, and Sick ; which ending in violent Vomiting 
and Straining, brought up the firft Stones he ever per- 
ceived to come from him, which were about Twenty 
in number: 

After this he had frequene returns of the Vomiting 
up of Bullace and Sloe-Stones, efpecially upon ftrong 
Exercifes ; particularly moving and ftooping much in 
Weeding in the Garden ; in Riding alfo, although it 
was only to water his Mafter's Horfe. Upon thefe 
Occafions he would be f{eized with acute Pains in his 
Stomach, and foon after Vomit up more of thofe 
Stones. 

He hath counted above One hundred and twenty 
Bullace and Sloe-Stones that have been difcharged; and 
many others he could not number, by reafon they 
came up when he was in Riding. or in his Bufinels. He 
isnot yet free of them, but is in Pain oftentimes, and 
Vomits them up, efpecially in Riding ; but after he hath 
difcharged them, he is much eafier for a while. He 
commonly brings up a flimy Matter with them, mixed 
with Blood gr fomething very like Blood. 

The Canlelof all this Difafter the Man affures him- 
felf was this, namely, being in his Youth a great lover of 
Fruit, he ufed greedily to devour all forts he could come 
at, and Bullace and Sloes being the eafieft to be gotten, 
he ufed to ingurgitate great quantities of them, without 
evacuating many of the Stones by Stool, as he well re- 
amembers, and’as he obferved others did. Thefe Stones 
he thinks have Jain in his Stomach (fome of them ac 
Jeaft) above ten Years; but he fele no Pains till about 
four Years ago. And chofe at firft were not fo violent, 
nor attended with fuch fevere Fits of vomiting, andl 
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lofs of Appetite, as they by degrees came to be after-. 
wards. 

_ Thus having related the Cafe as the Maty-told it me, 
I fhall leave the Altiology of ic to the learned Phyfici- 
ans, it being fufficient for me to- relate the. matters. of 
Fact, and thereby. teftifie the Duty and Refpe@s owing 
tothe Society by 

Their moft obedient 


Liumble Servant, 
W. Derham. 








V. Obfervations and Experiments relating to the Mo- 
tion of the Sap in Vegetables., By Mr,:Richard 
Bradley, R. S..S. 


F Plants in general we may firft obferve, that they 

arecither Zerreftrial, Amphibious, or Aquaticks and 

fo nearly do Vegetables agree with Animals in moft 

points, except Local Motion and its Confequences, that 

from the Knowledge of the one we are reafonably led to 
the Difcovery of the other. 

Thofe Plants which 1 call Zerrefrial are: fuch as Trees 
Shrubs and. t1erbs, which grow only on the Land. Thefe 
like t.and. Animals have diverfities of Food, a Method of 
Generating, and certain Periods of Life. | 

Of the Amphibious race, which live as well on Land. ag 
in. the Waters, are the Willows,. Rufoes, Minths, ce. 
thefe are not unlike in many refpedts to the Otter, TZ; ortoife 
Frog, Oe. — 

The. Aquaticks, whether of Lakes, Rivers, or the Sea, 
are very numerous; thefe may be compared with the 
Fifb-kind, and like them will not live out of their pro- 

per 


( 487 ) 
per Element. In Frefh Waters ate the Water-Lilly's, 
Plantains, ec. andin the Sea, Corals, Fuci, ee. 

Plants {eem to poffefs only the next degree of Life be- 
low the moft flupid Aaimal ; or where Animal Life leaves 
off the Vegetable Life feems to begin. 

The Seafons of Motion in Plants are the fame with 
thofe of Asimals, which fleep during the Winter. An 
Artificial Heat will give Motion to either of thefe in the 
Coldeft time. 

The common Opinions relating to the Saps Motion 
are as follows. Firft, The Sap does not rife by the Pith; 
becaufe (ome have obferv'd the Trunks of large Trees tobe 
without that part, and yet the fame Trees have continued 
to put forth Fruit, and Brancheson their Tops. I shave 
obferv’d, that the Pith is not found in thofe Branches 
of a Tree which exceed two or three Years growth; and 
ic is certain, that the Pith which is ina Branch of this 
Year, will (the greateft part of it) be diftributed into 
thofe Beughs which form themfelves the next Sea- 
fon. 

Ic is faid by fome, that the Tree does not receive 
its Nourifhment by the Bark, for that Trees having lof: 
that part, will ftill continue their Growth. Others tell 
us, that if the Bark be cut away round the Trunk of 2 
Tree, it will prefently die. Thefe various opinions feem 
to have been fet on foot without extraordinary Conf 
deration, upon the belief that a Tree has but one Baré s 
Whereas, upon Examination with the Microfcope, we 
find four diftiné&t Coverings to each Branch, without che 
woody parts. The two outermoft Barks may be taken 
from a Tree without great Damage, but the other two 
which lye nearer the Wood being ftrip’d off will -kill 
the Tree. 

Some affirm, that the Sap doth neither rife nor fall in 
the woody part of a Tree, becaufe they have not been 
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abie to difcern any Sup to iffue our of ‘that part, when a 
Branch has beencut. The Microfcope plainly fhews us 
the Veflels in the Wood, through which the Sap rifeth 
from the Root; but as thefe Tubes are not large enough 
to admit into them any thing- more grofs than’ Vapour, 
fo they: have not been efteem’d to be of any great Ule, 
But I hope the Explanation of the adjoyn'd Figure will in 
fome meafire difcover the Office of thefe, and-of fuch 
other parts of a Plant as are feverally defign’d for the 
Growth of Vegetables; but ic will firft be convenient to 
enquire a little into the Nature of the Root. 

The Root of a Tree is chiefly compofed of a Parene 
chyma, more grofs than that in the Stem or Body of the 
Tree; ic has likewife Veflels and a Covering, which: I 
fhall better explain in another Paper. The Root, that 
is, the principal part of it, receives into itfuch Juices of 
the Earth as are proper for it, and no other. Seme- 
what like a Weck of Cotton, which having been im- 
pregnated with: Oil, will only admit Oil-into it. This 
Provifion being made in the Stomach of the Plant (as-1 
call ic) chiefly in the Autumn Months, the Tree is pre- 
pared for Germination fo foon as the Earth is fufficiently 
warm'd, either by theSun’s Beams, or an artificial Hear, 
duch as Horle dung, Bran and Water, or other {uch like 
Ferments. Thefe Heats raife into Vapour the Juices con- 
tained in the Root, and by that means. caufe Vegeva- 
Ton. 

Figure 1. which I am about to explain, is part of the 
Branch of an Apple Zree made in May 1715, and cur in 
Aprilx716. It was cut in figure of -a half-Cylinder, the 
length fomewhat more than the Diameter, which was 
about a quarter of an-Inchs This being magnified 
with one of Campani’s Microfcopes, difcovers. the fol- 
lowing parts, viz. 
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1,2, 3:4,5,6, 7. are Capillary Veffels, which run 
longitudinally through the Branch, in the Ligneous 
part, which was made in the Year 1715. Through 
thefe Tubes, the Steam rifeth from the Root; the ftrength 
of which is well explaind by the Engine for raifing 
Water by Fire, invented by the late Capcain Savory, 

From A to B, we may view Vefiels of ‘the fame 
fort, made at the fame time, 

8,9. are Veflels of the fame ufe with the former, 
now forming themfelves for the ufe of the Year 1716. 

By this means the Diameter of the Branclvis increas’d, 
and additional Nourifhment fuffer'd to pafS into thofe 
Buds which are to make new Branches. Thefe are made 
out of the Fourth or innermoft Bark, markt C, C. 

The Mouths of the Capillary Tubes of the Years 
r7rg, and 1716. are D, E. The Vapour which rifech 
from the Root, is continued in thefe Veffels, to the ex- 
tremities of the Branches; where it meets with parts (nor 
here defcrib’d) like to Glands; which Glands, 1f we may 
fo call them, are likewife found at every Knot or Joynt. 
Atthefe places, the Vapour coming near the Air is con- 
denfed, and returns between the Barks, by means of its 
own weight, down F,G, H, leaving in each Bark mark’d 
1, K, L, fuch Juices as each of them naturally is inclin'd to 
feparate from its tillac laft, the more Oyly part paffing 
to the Root, may lengthen the Fibres thereof, as Icicles 
are lengthned; and by its Oleous Particles, preferve 
them from-Rotting by the Wet. The parts which com- 
pofe the feveral Barks, are Parenchymous or Spongey. 

The firft mark’d M, is of a clofer Texture than the 
fecond N, andthe fecond clofer than the third O, and 
fo on till thefe Parenchymous Parts are interwoven 
with the longitudinal Wood-Vefleis, where they are 
fomewhat confiraind, till they come to make the Pith 
mark’d P. Then they are much Larger than in any 

other 
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other part of the.-Tree; and by what I have obferv’d, 
feem to contain a more finifh’d Juice than the reft, and 
may well enough be ftiled the Aledalla. 

We may note, that when the fourth or innermoft 
Bark C, has once compleated its Sap-Vefiels, and is firm- 
ly join'd to the Wooden Part, then the third Bark O takes 
its place for the fucceeding Year sand fo the reft, ex- 
cept that the firft mark’d M, fplics and divides its felf, 
to fupply the place of the fecond, as I fhall demonftrate 
hereafter. 

Before I-conclude, I fhail-beg leave to recommend the 
following Enquiry to the Curious, viz. 

If the feveral Barks, having difference Texture of Parts, 
admit into each.feparate and different Juices from the 
ret: Whether thofe Juices may not be of very Diffe- 
rent Vertues 5 the firft more 4fringent than the others, 
the fecond perhaps Emeticeé ; and the third Cathartick. 
This feems to be worth Enquiry. 


VI. Some Microfcopical Obfervations, and Curious 
Remarks on the Vegetation, and exceeding quick 
Propagation of Moldinefs, on the Subftance of a 
Melon. Communicated by the fame. 


W Had lately a large Melon-Fruit, which I fplie length- 
ways thro’ the Middle, in order to obferve the Vet: 
els which compofed the Membrane or Tunick of each 
Ovary but my affairs at that time not permitting me to 
continue the Work I had began, I lay’d by the one half 
of the Melon, to be examin’d when I might have more 
Leifure, 
Ac 
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At the end of four Days, I found feveral Spots of 
Moldinefs began to appear on the fiefhy Parr of the 
Fruit, fomewhat.Green towards the Rind; and of a pa- 
ler Colour towards the Middle of the Fruit. Thefe 
Spats grew larger every Hour, for the {pace of five Days ; 
at which time the whole Fruit was quite cover’d. 

This furprifing Vegetation made me Curious to exa- 
mine, if. there was any difference between thofe Parts 
which were Green and the others, befides their Colour. 
The firft being feen with the Microfcope, appear'd to be 
a Fungus, (See Fig. 2.) whofe Cap was fill'd with little 
Seeds, to the number of about Five Hundred; which 
fhed .themfelves in twa Minutes after they had becn in 
the Glafies.. 

The other Sort had many Grafs-like Leaves, among 
which appear'd fome Stalks with Fruit on their Top Each 
Plant mighe well enough be compared to a fort of Bull- 
Rafh, (Fig. 3.) They had their Seed in great Quantities, 
which I believe were not longer than three Hours before 
they began to. Vegetate; and it was abour fix Hours 
‘more, beforethe Plants were wholly perfected: for, a- 
bout feven of the Clock one Morning, | found three 
Plants at. fome Diftance from any others; and about 
four the fame Day, I could difcern above Five Hundred 
more growing in a Clufter with them, which | fuppo- 
fed were Seedling-Plants of that day. The Seed of all 
thefe were then Ripe and Falling. 

When the whole Fruit had been thus coverd with 
Mold for fix Days, this Vegetable Quality began to a- 
bate, and was entirely gone in two Days more, Then 
was the Fruit putrified, and its flefhy Parts now yielded 
no more than a ftinking Water, which began to have a 
gentle motion on its Surface, that continued for. two 
Days without any other Appearance. { found then fe- 
veral {mail Maggots (Fig- 4.) to move in. it,, which 
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grew for the fpace of fix Days; after which they laid 
themfelves up in their Bags. Thus they remain’d for 
two Days more without Motion, and then came forth in 
the Shape of Flies. (Fig. 5.) The Water at that time 
was all gone, and there remain’d no more of the Fruit 
than the Seeds, the Veflels which compofed the Tunicks 
of the Ovarys, the outward Riad, and the Excrement 
of the Maggots; all which together weigh’d abour an 
Ounce. So that there was loft of the firft weight of 
the Fruit when it-was cut, above twenty Ounces, 

We may Judge from this, and other Cafes of the like 
nature, how much Vegetable Life is dependent on Fer- 
mentation, and Animal Life on Putrifaction. 





VII. The Art of Living under Water: Or, a Dif- 
-courfe concerning the Means of furnifbing Aix 
at the Bottom of the Sea, in any ordinary Depths, 
By Edm. Halley, LL.D. Secretary to the 


Royal Society. 


Here have been many Methods propofed, and En- 
gines contrived, for enabling Mex to abide a com- 
petent while under Water: And the Refpiring freth Air 
being found to be abfolurely neceffary to maintain Life 
in all chat breath, feveral ways have been thought of, 
for carrying this Pabslum Vite down tothe Diver, who 
muft, without being fomehow fupplied therewith, return 
very foon, or perifh. 
We have heard of the Divers for Spunges in the 
Archipelago, helping themfelves by carrying down Spanzes 
dipt in Oyl in their Mouths: but confidering how {mall 


‘a Quantity of Air can be fuppofed to be contained in 
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the Pores or Tnerftices of a Sponge, and how much that 
little will be contra@ed by the Preflure of the ia- 
cumbent Water, it cannot be believed that a Supply, by 
this means obtained, can long fubfift a Diver. Since by 
Experiment it is found that a Galloz of 4ir, inc.aaed iv 
a Bladder, and by a Pipe reciprocally inipized and expi- 
red by the Lungs of a Man, will become uniic fer any 
furthcr Refpiration, in little more than ons Minute of 
Times and though its Elafticiry be bur litele aleered, yet ia 
pafling che Lungs, it loles its vivifying Spirit, and is 
rendred offcte, not unlike the Medium found in Damps, 
which is prefent Death to thole that breath it; and which 
in an ioftant extinguifhes the brighteft Flame, or the 
fhining of glowing Coals or red hot /ros, if put into it. 
I fhall not go about to fhew what it is the Air lofes by 
being caken into the Legs, or what it communicates ta 
the Bicod by the extream ramifications of the Afpera Artee 
Ja, {0 intimately interwoven with the Capillary Blood- 
Peffciss; much lefs to explain how ’tis performed, fince 
no diicovery has yet been made, to prove that the ulti- 
maze Branches of the Veims and Arteries there, have any 
inajlomefes with thofe of the Trachea; as by the Microfe 
cope they are found to have with one another. But { ra- 
ther choofe to Icave this Enquiry co the Curious Sato. 
mift,co whom the Structure of the Lungs is berter under- 
ftcod ; and fhall only conclude from the aforefaid Ex. 
periment, that a naked Diver, without a Spuxge, may 
not be above a couple of Minutes encloied i Waiter, (as 
T once faw a Florida-Indian at Bermudas) nor nvuch longer 
with a Spunge, without Suffocating ; and not sear {9 long 
without great Ufe and Pra@ice: ordinary Perfons gene- 
rally beginning to ftifle in about half a Minute of Time. 
Befides if the Depth be confiderable, the preffure of the 
4¥ater on the Veflels is found by Experience to make 
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che Eyes Blood-fhot, and frequently to occafion {pitting 
of Blood. 

When therefore there has been occafion to continue 
long at the Bottom, fome have contrived double flexible 
Pipes, to circulate 4ir down into a Cavity encloling the 
Diver as with Armour, to bear off this preffure of the 
Water, and to give leave to his Breaft to dilate upon Jz- 
fpiration : the freth Air being forced down by one of the 
Pipes with Bellowes or otherwife, and returning by the 
other of them; not unlike toan Artery and Vein. This 
has indeed been found fufficient for {mall Depths, not exs 
ceeding twelve or fifteen Foot: bur when the Depth fur- 
paffes three Fathoms, Experience reaches us that this 
Method becomes impracticable: for though the Pipes 
and the reft of the Apparatus may be contrived to perform 
their Office duly, yet the Water, its weight being now 
become confiderable, does fo clofely embrace and clafp 
the Limbs chat are bare, or covered witha flexible Cove- 
ring, that ic obftrudts the Circulation of the Blood in 
them; and preffes with fo much force on a!l the Jun- 
tures, where the Armour is made tight with Leather, 
Skins or fuch like, that if there be the lea(t defe@ in any 
of them, the whole Engine will inftancly fill with Water, 
which will ruth in with {o much violence, as to endanger 
the Life of the Man below, who may be drown’d before 
he can be drawn up. Upon both which accounts, the 
danger encreafes with the Depth. Befides a Man thus 
fhuc up ina weighty Cafe, as this muft needs be, cannor. 
but be very uawieldy and una@tive, and therefore unfic 
to execute what he is defigned to do at the Bottom. 

To remedy thefe inconveniences, che Diving-B:ll was 
next thought of; wherein the D/uer is fafely conveyed 
into any reafonabie Depch, and may flay more or lefs 
time under Warer, according as the Bel: is of greater or 
lefler Capacity. This is moit conveniently made in form 

of 
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of a Zruncate Cone, the fmaller Bafs being clofed, and 
the larger open: and oughr to be fo peized with Lead, 
and fo tufpended, thar the Vefic! may fink full of Air, 
with its yrearer or open Bafis downwards, and as near 
as may be in a fituation parallel to the AYorizen, fo asto 
clofe with the Surface of che Water all at once. Under 
this Couvercie the Diver ferting, finks down together 
with the included Aér into the Depth defired ; and if the 
Cavity of the Veffel may contain a Tun of Water, a 
fingle Man may remain therein at leaft an Hour, without 
much inconvenience, at five or fix Fathoms Deep. But 
this included Air, as it defcends lower, does contrac ir 
{elf according to the weight of the Water that comprefles 
it; fo as at thirty three Foot deep or thereabouts, the 
Bell will be half full of Water, the Preflure of it being 
then equa! to that of the whole Atmofphere - and at all 
other Depths, the {pace occupied by the compreft Air in 
the upper part of the Bz//, willbe to the under part of its 
Capacity fill’d with Water, as thirty three Feet to the 
depth of the Surface of the Water in the Bell below the 
common Surface thereof. And this condenfed Air, being 
taken in with the Breath, foon infinuates itfelf into all 
the Cavities of the Body, and has no fenfible effect, if 
the Bell be permitted to defcend fo flowly as to allow 
time forthat purpofe. The only inconvenience that at- 
tends it, is found in the Ears, withia which there are Cavi- 
ties opening only outwards, and that by Pores fo {mall 
as not to give admiffion even to the Air itfelf, unlefs they 
be dilated and diftended by a confiderable Force. Hence 
on the firft defcent of the Bell, a Preflure begins to be fele 
on each Ear, which by degrees grows painful, like as if 
a Quiil were forcibly thruft into the Hole of the Ear; 
till ac length, tho force overcoming the Obftacle, thac 
which conftringes thefe Pores yields to the Preflure, and 
letting fome condenfed Air flip in, prefent Eafe enfucs. 
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But the Bell defcending {till lower, the Pain is renewed,, 
and again eafed after the fame manner. On the contrary, 
when the Engine is drawn up again, the condenfed Air 
finds a much eafier Pafiage out of thofe Cavities, and e+ 
ven without Pain. This Force on the auditory Paflages. 
might poflibly be fufpected to be prejudicial to the Organs 
of Hearing, but that Experience caches otherwife. But. 
what is more inconvenient in this Engine, is the Water. 
entring into it, fo as to contract the bulk of Air Caccor- 
ding to the aforefaid Rule) into fo {mall a {pace, as that 
it foon heats and becomes unfit for Refpiration, for 
which reafon it muft be often drawn up to recruit ir: 
and befides the Diver being almoft covered with the Wa- 
ter thus entring into his Receptacle, will notbe long able 
to endure the Cold thereof, 

Being engaged in an Affair that required the Skill of 
continuing under Water, I found ic neceffary to obviate 
thefe Difficulties which atrend the ule of rhe common 
Diving-Bell, by inventing fome means to convey Air 
down to it, whilft below; whereby nor only the Air in- 
cluded therein, would be refrefh’d and recruited, bur al- 
fo the Water wholly driven out, in whatever Depth ir 
was. This.I effected by a Contrivance fo eafy, that ic 
may be wondred it fhould not have been thouglit of foon- 
er, and capable of furnifhing Air at the bottom of the Sea. 
inany quantity defired, Tie defcription of my Appara- 
tus, take as follows. 

The Bell I made ufe of was of Wood, containing about 
60 Cubick Foor in its Concavity, and was of the form 
of a Truncate-Cone, whofe Diameter at Top was three 
Foot, and at Bottom five. This I coated with Lead fo 
fieavy that it would fink empty, and I diftributed the 
weight fo about its bottom, thar it would go. down 
in a perpendicular Situation and no other. Smche Top, 
tifixed @ flrong but clear Glafs, as a Window to let in the. 
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Light from above; and likewife a Cock to let out the 
hot Air thac had been Breathed; and below, abour a 
Yard under the Bell, | placed a Stage which hung by 
three Ropes, each of which was charged with about one 
Hundred Weight, to keep it teddy, This Machine f 
fufpended from the Matt of a Ship, by a Spritt which 
was fufficiently fecured by Stays to the Maft-head, and 
was directed by Braces to carry it over-board clear of the 
Ship-fide, and to bring it again within-board as occafion 
required. 

To fupply Air to this Bell when under Water, I caufed 
a coupie of Barrels, of about 36 Gallons each, to be 
cafed with Lead, fo as to fink emptys cach having a 
Bung-hole in its ioweft Part to let in the Water, as the 
Air in them condenfed.on their defcent; and to let it out 
again, when they were drawn up full from below.. And 
to a Hole in the uppermoft Part of thefe Barrels I fixed 
a Leathern Trunk or Hofe, well liquored with Bees-Wax 
and Oyl, and long enough to fall below the Bung-hole, 
being kept down by a Weight appended ; fo that the Air 
in the upper Part of the Barrels could. not efcape, unlefs 
the lower ends of thefe Hofe were fir lifted up.. 

The Air-Barrels being thus prepared, I fired them 
with Tackle proper to make them rife and fall alrernate- 
ly, after the manner of two Buckets in a Well; which 
was done with fo much eafe, that two Men, with lefs 
than half their Strength, could perform all. the Labour 
required : and in their defcent they were directed by Lines 
faftned to the under edge of the Bell, the which pat 
through Rings placed on both fides the Leathern Hofe in 
each Barrel; fo that fliding down by thofe. Lines, they 
came readily to the Hand of a Man, who ftood on the 
Stage on purpofe to receive them, and to take up the 
ends of the AYofe into the Bell, Through thefe Hofe, as 
foon as their ends came above the Surface of the Water in 
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the Barrels, all the Air chac was included ia the upper 
Parts of them was blown with great force into the Bell, 
whilft rhe Water entred ac the Bung-holes below. and 
fil'é them: and fo foon as the Air of the one Barrel had 
been thus received; updos a fignal given, That was 
drawn up, and at the fame time the Ocher defcended : and 
hy an alternate Succefiion furnifhed Air {o quick, and in 
fo great Plenty, that I my felf bave been One of Five 
who have been together at the Bottom. in-nine or ten 
Fathoms Water, for above an Hour and half at a time, 
without any fort of ill confequence: and | might have 
continued there as longas I pleafed, for any thing that ap- 
peared to the contrary. Befides the whole Cavity of she 
Bell was kept entirely free from Water, fo that I far ona 
Bench, which was diametrically placed near the Bottcm, 
wholly dreft with all my Cloaths on. I only oblerved, 
that it was neceflary to be ler down gradually at firft, as 
about:12 Foot acatime ; and then to {top and drive out 
the Water that entred, by recciving three or four Barrels 
of freth Air, before | defcended further. But being ar 
rived at the Depth defigned, I then let out as much of the 
hot Air that had been Breathed, -as cach Barrel would re- 
plenith with Cool, by ‘means of the Cock at the Top of 
the Bells through whole Apertuze, shough ery fmall, 
the Air would rufh with fo much violex:ce, as to make the 
Surface of the Sea boyle, and to «ver it with a white 
Foam, notwithftariding the great weight of Water over use 
Thus f found l could do any-thing-that was required to 
be done juft under us ; and ‘that, by taking off the Stage, 
T could, tera {pace as wide as the Circuit of the Bell, lay 
the Bottom of the Sea fo far Dry, as not to be over-{hocs 
thereon, And by the Glaf$ Wisdow, fo much Lighr 
was tianfmitred, that, when the was cléar, and ef- 
pecially when the Sun-fhone, t couid fee perfealy well to 
Write or Read, much more to fatten or lay hold on any 
thing 
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thing under us, that was to be caken up. And by the 
return of the Air-Barrels, I often fent up Orders, writcen 
with aa Iron Pen on fmall Plares of Lead, direéting how 
to move us from Place to Place as occafion required. At 
other times when the Water was troubled and chick, it 
would be dark as Night below ; bur in fuch Cafe. 3 have 
be a able to keep a Candle burning in the Bell as long as 
I pleas'd, notwichftanding the great expence of Air requi- 
fite to maintain Flame 

This I take to be an Invention applicable to various 
Ufes; fuch as Fifhing for tearl, diving for Coral, 
Spunges and the like, in far greater Depths than has hi- 
therto been thought poffible. Alfo for the fitting and 
plaining of the Foundations of Moles, Bridges, @c- 
upon Rocky Bottoms ; and for the cleaning and f{crub- 
bing of Ships Bottoms when foul, in calm. Weather at 
Sea. But as I have no experience of thefe matters, I 
leave them to thefe that pleafeto try. I fhall only inri- 
mate, that by an additional Contrivance, f have found ic 
not impracticable for a Diver to go out of our Engine, 
to a good diftance from it, the Air being conveyed to 
him with a continued Stream by {mall fexible Pipes ; 
which Vipes may ferve as a Clew to direct him back again, 
when he would return to the Bell. But of this perhaps 
more hereafter 








YIN. Cbfervations on the Glands in the Fluman 
Spleen ; and on a Fratture in the upper part of the 
“i nigh-bone. By J. Douglals, M.D. and R.S.S. 


7g Hart Anatomy, as well as Phyfick and Surgery, has 
¢ . R ~ . % = i ; f 

: reccivea much improvement from @ care ui and 
rus oblervation of what was found in the Difleciion of 
morbid 
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nrorbid Bodies, will appear from the two following In- 
{tances, among many more that might be adduced for 
that purpofes For it is certain, that nothing has contri- 
buted {o much towards forming a right Notion of the 
Nature of the feverai Difeafes, and a true knowledge of 
the Structure of many Parts of the Human Body, as 
their appearance ia a preternatural State. 


My firft Obfervation is of the Glands vifible to the na- 
ked Eye, that appear difperfed thro’ the Fibrous Subftance 
of the Human Spleen. The Subjeét I found chem in, 
was a Boy of about 4 or 5 Years Old, that diced of a 
general trophy, or Confumption of all the Mufcular 
tiethy Parts of the Body, occafioned without all doubre 
from the numerous Glanduious Swellings {cattered up and 
down the whole Mefentery ; which by comprefling the 
Lymphatick Velffels, called in this place Vaf2 lactea, pre- 
vented the accefs and fupply of the Chyle, fo neceflary 
for the continued nourifhment and increafe of the Parts. 
For without the conftant Recruit of this whitith Balfamick 
Liquor, the Mafs of Blood will in a fhort time be unr 
to perform any of thofe good Offices, which a frefh ac- 
ceffion of Chyle qualifies it for. . 

Ima piece of this Spleen we might fee, without the 
affiftance of a GlafS, feveral round whitith Bodies of a’ 
pretty hard Confiftence, and abundance of {mall white 
and fofter {pecks; but both of the fame nature. Thefe, 
to me at leaft, appear to be fo many diftind Glands be- 
come vifible; which in a Natural State are only to be 
{cen by a fine Gla(s, asthe curious Ma!pighins firft obfer- 
ved. Vid. bis Treatile de Liene, Cap. Vi De quibuldim cor- 
porious per Lienem difperfis. Minime he zlanduls, fays he, 
non aque facile fefe produnt in quocungue animalinm Lienz + ix 
mi lola Lienis lacervatione innotefcun: in Bove, Ove, Ge. In Ho- 
min: vero dificiiins emerguats fi tamen ex mevto univerfum 
giandularym genus targeat, manifeBisres vccduniur, mts 
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ipfarum magnitudine, ut in defuncta puella cbfervavi: in 
qua Lien globulis con{picuis racematim difperfis totus [catebat. 
Which Cafe was the very fame with mine. 


The fecond Obfervations We had ftill been in the 
Dark, about the nature of a Luxation of the Head of the 
Thigh.Bone, had we not carefully examined the Part in 
the dead Body. For by that fort of enquiry, the com- 
mon miftake of Surgeons was detected, and what was 
efteemed and treated by them as a Luxation of the Head 
of the Femur, was difcover’d to be nothing elfe but a 
Fracture. of the fame Bone, near its Neck; the globular 
Head being ftill retained clofe in its own Socket, called the 
Acetabulum Coxendicis. 

Amongtt all-the Writers of Surgery and Anaromy, I 
know but three that were apprifed of this miftake- the 
firt was Ambrofe Paree, the fecond Dr. Ruyfch at Amfter- 
dam, and Mr Chefelden, a-Member of the Royal Society; 
whofe Obfervations on this Subject 1 intend to commu- 
nicate at another time, together with an account of the 
true StruCture of this Joint; in which ] will confider the 
depth of the Articulation ; che wonderful ftrength of the 
Mutcles that furround it ; the many ftrong ligaments that 
bind the Head within the Socket ; the {maline{s of the 
Neck of the Bone; its poreous and fpungy Subftance, 
which makes it much weaker than the reft; and laft of 
all the difadvantageous oblique pofition of this Neck, 
which expofes it the more to outward accidents. From 
a review of {uch like Confiderations, it will plainiy appear 
that a FraGture can much more ealily happen, than a Diflos 
cation in that Part from an external Caule. 

This Os femoris belonged to anold Woman turnd of 
Fourfcore, who only feli from her Chair whereon the was 
fitting, and thereby fuffered this breach of continuity in 
the subflanceof the Bone. She lived three Weeks after 
it; and tho’ it never was reduc’d, yet the compiaincd of 
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very lixele or no pain. which may f.em very extraordinary. 
Te is ob(ervabie that the Fractur: ig aot only Oblique, near 
the Neck of the Bones bur that each Zrochanter, i.e. the 
two preesfes near its Cervix, are ikewife broke hore off; 
and that they were both drawn up almoft as high as the 
Head of the Bone ir ili, by the frong contraction of the 
Gint:? and other Muicies, 








IX. An Account of ¢ Bowe. DISSER TA TIC 
de DEA SALUTE, Inqua illius Sym- 
bola, Tempiz, Statue, Nummi, Infcriptioe 
nes exhibentur, illuftrantur.. Auctore Guil- 
helmo Mufgrave G. FE. & Coll. Exon, Oxonii : 
Typis Leon. Lichfield: Impenfis Phil. Yeo, Bib- 
liopole Exon. Anno MDCCXVI. 


“G He Author of this Treatife, as the occafion of it, 
_£  obferves that the tittle God Zclefphorus had juft 
cauie to complain, that fo much refpect was paid to 
Dea Fe-ris, and a Book lately publifht de Dea Pedagra, yee 
no fuch Honour was done his Mother “‘Toez, (who cer- 
tainly was more to be-efteemed, than ali che Tribes of 
Difeates). Upon this Conceit, he tock what Books he 
had in his reach, of the antient Latin and Greck, and 
having collected out of them, what he met with relating 
to this Goddefs, put it together, as now it appears in 
Print. 

Ir confifts of VI Chapters: of which the fir& is Intros 
dudtory, {peaks of Health in general, has, in praife of ig, 
that memorable Ode of driphron the Sicyonian, publifhe 
by Atheneus, and tranflated by Sennertus ; together with 
a Hymna, faid to be compofed by Orpieus, on the fame 
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Subje@; he ranks this Goddefs among the Dii Medioxu- 
mi, and gives an account of Her from the Mythologifis. 

Chap. Il, de Salatis Symbolo, which he takes to be a 
Serpent, an Omen of good things, and a frequent Gompa- 
nios of che Gods; as appears from Virgil, Valerius Flaccus, 
Siatius, aad Hacrebias, Fie mentions another Sym? lum Saq 
‘ais, uied by Anviochis Soter, now tc be icen in fome of 
«13 Coins, and fomerinxs printed in Phylick &coks in 
ce following form. 





The Tl. Chapter treats of the Zempies creGted to this 
Goddefs; in which Prayers were ojfer’c up to Her, 
fometimes for the Health of private Perions, and often 
for the welfare of the Publick: of which many inftanccs 
are here produced. Tothe account of Zemples is fubjoys- 
ed the Divination, known by the name of Salata Anza- 
rium, Which is often mentioned by Roman Authors, as 
Dion Caffius, Tully, and Tacitus. 

In the 1V. Chapter, the Statwer of this Goddefs are 
confider’d.. Some of thefe reprefeat her and Afculapius 
together,tamquam Gess Lup Cwjeus. Pliny, Paufanias, Lucian, 
Plutarch and Monfaucen afford inftances of this kind. 

Coins selating to this Goddefs, come next in view, 
Chap. V. hefe either expreis her Z;'gies, or her Wor- 
[hip under fome Syrabo! ov other. Of the firft order, one 
out of Fulvius Urfires as the Head of the Godde's, 
with SALUS infcribed. Another like-this, is in G-var- 
tias. Some, together with this Goddefs have alfo her 
Father Efculapins; as a Cein of Trajan ; and in one of 
Aerelins Antoninus, fiuck in memory of che Remedies 
reveal'd co him ina Dream, which cured che Emperor of 
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a Sputum Sanguinis. and Vertigo, As indeed moft of thefe 
Coins were (in alllikelihood) ftruck on fome fuch occa- 
fion, viz, the Recovery of fome great Perfon. 4: noble 
Exprefion of Gratitude, fit and worthy of imitation. 

Of the fecond Order is the Coin of effenas, having 
an Altar with a Serpent, taken from Urfiaus. Another: 
of Tiberias, withan Alrac and SAL. AUG. Another: 
of Nero in which ts a Sexpens Tortuofus; with many others. 

The Gemma of the Antients, according to Leonardus 
Anguftinus, are of ufe to fet forth the Sacrifices made of 
old to this Goddefs. One of thefe Gemme reprefents Z/- 
calapia:, his Daughter Ffygieia and Grand-Son Felc/phorus 
fo call’d dm re maros gepay,. a Valetudine poft morbum 
corfirmata. This God, being Young and Tender, had (1 
fuppofe, by the care of his Mother AYygies) a Bardecucul» 
lus, or Cloket, to keep him from taking Cold) Thefe 
three Gods are reprefented in one Figure, with the. fol- 
lowing Infcription under them, EYZETE ME, i. e. Salvere- 
me Fubete, which Auguftinus happily conjectures to have 
been.a Form of Prayer offer'd upto them. 

In che lat Chapter come the. Infcriptions, which. are 
taken out of Gruter and Reinefus. ‘They are chiefly to 
ZEfculapins and FXygiea; but to confirm the Divinity of 
Tei-(phorus the little God of the Pergameni, lis is mentio= 
ned in one of their Infcriptions dug up at Verona. 

The Author makes no manner of doubt, bur there are 
many more Coins aad In{criptions relating to this Gode 
defs to be found in other Books. But thefe being ail, 
ot moft of fuch as came in. his way, and enough to give 
a Specimen of the Devotion paid by the Antients to this 
Goddefs, he has contented himfelf with this {mall Num- 
ber; leaving it to others to make {uch Additions, as from 
greater Opporiunities and Abilities, they. fhall think fic. 








LONDON, Printed for W. Innys, at the Princes 
Aris in St, Pas?’s ChurchTard. MDCOXVIL 


BS let evape is Dy) tela dt alas cogil LOA ay ck Sa sr Tha i Siok Detalles a ae fase) 
a - . - os fe Teck aad 
of = . a: anne 
iat . : ; 





( 505°) 7 Number 35 Ce. _ 


PHILOSOPHICAL | 





For the Months of Oftob.Novem. and Deceni.7 16. - 





Th CONTENTS. 


I, Obfervationes nonnulle Planetarum Primarioruna, 
ac fpeciatim Stelle cujufdam fixe d corpore Jovis 
interpofito occultate ; a R. D. Jacobo Pound, 
R. S. Soc. nuper habite, > ab codem cum Reg, | 
Societate communicate. ; 





* : | 
i. 4 Defcription of that curious Natural Machine, - 
the Wood-Peckers Tongue, vc. By Richard 
Waller, Bfq, late Secretary tothe Royal Society. 


III. The Natural Hiftory and Defcription of the Phoe- 
nicopterus or Flamingo ; with two Views of the” 
Head, and three of the Tongue, ofthat beautiful — 

and uncommon Bird. By James Douglals, MD. ~ 
Reg. Soc. $. With an Advertifement : bythe famed 


AV. Au Index to the XXIXth Volume of thofe + 
Tranfactions, | 


lmatpsstanncanarennrassczznvioimienichanecienenm ines wns 


( 506 ) 


I. Obfervationes nonnulle Planetarum Primariorum, 
ac fpeciatim Stelle cuyufdam fixe corporis Jovis 
interpofitu cccultate; a R. D. Jacobo Pound, 
R. S. Soc. nuper babita, cab codem cum Regia 
Societate communicat a. 








Bfque Obfervationibus accurate inftitutis, irrico 
{aneconamiae vere motuum Ceeleftium Theoriz 
Calcuiufque cxlo conformis expeterentur. Quod autem 
tam diu latueric Veritas Aftronomica ex eo factum eft, 
quod Veteres Artifices, & imprimis Prolemeus, nulla 
omnino nobis tradiderint Obfervata, prater ea quibus ad 
iabiliendas Hypothefes Tabulafque fuas Principiis ufi 
func: Cum tamen multo magis ex re fuiflet Timocharidis, 
Ariftillt, Elipparchi fualque Prolemei ipfius ruprecs 
debita fide ad nos tranfmififfle, & numerorum fuorum 
a Calo diflenfus ingenué annotafle (ad exemp!um magni 
f7:ppocratis, cui minime pudori fuit fub curd {ud mor- 
tuos xque ac fanitati reftirutos Pofteritati confignaffe) 
potius quam vana quadam gloriole fpecie, Sphalmata 
{ua fibi ipfis perfpecta racuitfe ; celatis {c. Obfervationi- 
bus iis quibus Tabulas fuas male refpondentcs ex- 
perti funt. Hoc autem ante Zychovem Brahe omnium 
pene gentium Aitronomis commune vitium. 

Ex quo autem a fagaciflimo Keplero adinvenra eft 
genuina motis planetarii Theoria, ejufdemque etiam 
Geometrica veritas 4 Newtono magno nuper patefacta, 
nonnullos ingens inceffit cupido calculum Aftronomi- 
cum Galo omaino confentaneum exhibcri pofle; & in 
eum finem, preter Obfervatores Principum, Privati 
etiam plurimi apud nos obfervandis Sideribus inhiant: 
Forum autem nemini arte vel indaftrid {ecundus Rever. 
D. Jacobus Pound, Reg. Soc. Socivs, Obfervationes 
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fequentes 4 fe nuper apud Wanfted habitas, Tubifque 
longiffimis & Micrometro quantum fieri potuit ac. 
curaté captas, cum publico communicandas obrulit. 

Anno 1715. Augufti ~1°. 84. 25°) Temp. xq. Mars 
prxcedebar, {cil, Afcenfione re&a, Mediam frontis Scor- 
pii (Bayero d) 6’. 54" Borealior Fix4 9. 47”. 

Sept. 18°. 7%. 30+ Mars praecedebat Claram in pede 
Serpentarii (Bayero 8) 17’. 48". & eandem habuis Ds- 
clinationem accurate. 

Novemb. 30. 18°, 8. Saturnus precedebat +, five 
fecundam Ale Virginis 23’. 19” & erat Fixd Auftra- 
lior 25’. 3". Decembris autem 4° 17°. 25’. pracedebat 
eam io. 50” & Auftralior erat 29’. 00". 

Anno autem 1716. Feb, 22% 7%. 23' T. xq. Mars 
pracedebar @ Pi(cium, five Sequenrem trium clariorum in 
Lino Auft. Pifcium 3'. 35". eddemque Auftralior erat 
1’, 23", quam proinde obregere debuit ante bihorium, 
forfan corporaliter. 

Funii 22°. 8% 52’. T. xq. Venus fequebatur Cor 
Leonis 34’. 50", & fix Auftralior erat 7'. 23”: 

Aug. 4°. 15%. 00'. Fupiter precedebat Propeda uno 
tantum minuto, cum Declinatione Bor. minore 14’. 26”. 

Aug. 19°. 13% 2! Jupiter precedebat fixam Tele- 
{copicam, que vocetur 5, 50, 08” eandem habens De- 
clinationem accuraté. ; 

Avg. 24°. 124, 19’ Fupiter Micrometro diftabat a 
predia@ 4, 5’. 54", fimulque ab alia Fixa clariore «4 
»’. 17". Diftantia fixarum 12’, 31”. Tunc minor Fouls 
diameter o'. 38" 

Sept: 12°, 17h, 00 Venus recens a Statione fecunda 
fequebatur Telefcopicam 17’. 40", cdque Auftralior 
erat 5’, 30. Hee autem Fixa tune occupavit 9, 27°. 
445 cum Lat. Auft. 5°. 29. 

Odfob. 15° 4175. 12't Venus diftabat Microm. a Fixd 
winCrure Leonis 27’. 55”. 

Novem). 
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Novem). 20° 61, 18'- Fupiter regreffus eft ad ftellas 
4 & b, ad quas obfervatus eft dvg.24°. & diftabat a 
5 6.21", ab a vero 11", 36". 

Yovembs 2t0 7%. 38', Fupiter diftabara 59°. 19", & 
ab a 3’. 48". Fixxinter{e 12. 30". Fouts diameter mi- 
nor five Axis 0’. 44". Deinde hora 18% 50’. vifa e% 
Hella 4 limbo Fovis quafi adhxrere, eratque quali = {- 
midiametri vel o', 15". centro Fevss Borealior. Juxta 
has autem obfervationes conftat medium Occultationis 
Fixe, interpofito Fovis corpore, contigifie Nov. 21% 19%, 
z+. vel proximé. Deinde 
Nov.30.5.41' %.-praced. Prepada 12", 36" Auffralior 51.35" 
Dec. 4. 6.0 B+ Sequed. cam. 22. 49 woes AT 
Dec. 5. 6. 0 Repet. maT US ee ere 9 
Dec. 6. 6. 0 Repet, —— mee = 40. 3 
Dec. 7. 6 9 Tterum ~~» me 4, 1 eee eee, 
Ex hisultimis Obfervationibus liquet Fouem & Frepo 
da eandem habuifle Longitudinem Dec. 1°, #5% 29’, 
quo tempore Jupiter Auftralior erat ftella 7' go’, Ex 
iifdem etiam conflabit Fovem in oppofito Solis fuiffe, 
guoad Longitudinem, Dec. 6°. 12° 46". 

N. 8. Stellas illas Telefcopicas 2& 6 vocatas, habe. 
ri in Catalogo Fixarum Britannico D. Flam rediz, 
ubi infi a Locus datur, ad annum Scil. 1690 ineuntem, 
Z27°% 54’, 29” cum Lat. Autt oat. 95” alteri 
vero 6 © 28% 5’, 24" cum Lat. Auft. 28°. 5". Negue 
aliam.novimus Fixam 4 corpore Fovis occultatam & ab 
invento Telefcopio obf{srvatam, preter jam di@am 
Stellam 4: ad quam olim arctiffime applicabatur Fapérer, 
anteannos 83. Decembris nono St. nov, Anni 1632, Velp. 
cum Galfendus Dinia vidit Fovem huic Fixe conjunQum, 
nec nifi quingue {emidiametris corporis fi fupcriorem, 
Unde calculo debité inito, conftabit Nodos hujus Planerx 
Planumque Orbis ejus, fitumia Sphara Fixarum fervare 
immobiiem., vel (aitem ienti{fimo metu cieri. Vide Gaflendj 
Obiery. Tom iV. 2. 242, | 
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II. A Defcription of that curious Natural Machine, 
the Wood-Peckers Tongue, ¢c. By Richard 
Waller E/q; late Secretary to the Royal Society. 


HE Picus Martius or Wood-Pecker has f{everal 

Particularities in the Scru@ture and Mechanifm of 
its whole Body, which may deferve a nice and accurate 
Obfervation and Defcription: all which are wifely con- 
trived and adapted, either for catching the Food and Su- 
{tenance of the Individual, or continuing the Species. 

That this Bird makes around Hole even in found and 
hard Trees, fuch as the Oak, Horn-beame, Beech and 
the like, is commonly obferved ; and that within thefe 
Holes, the Hollow being enlarged, the Neft is made, 
the Eggs laid and Hatch’d; and the young Brood fed, 
as by other Birds. 

For this purpofe, that he may be enabled to perform 
fuch hard work, the Mufcles of his Neck, Breaft, and 
Thighs. are exceeding {trong in proportion to the bignefs 
of the Bird: he has alfo a very firm flrong fharp Bill, 
his Legs are {trengthned with very {trong Tendons ; and 
his Toes, which are two before and two behind, (as it is in 
fome other Birds) are provided with fharp {trong hooked 
Claws or Talons: Befides this, his Tail confitts of ten 
very ftiff large and ftrong Quills, firmly fer into a robuft 
{trong Uropygium or Rump; fo that when he has faftened 
his Claws and Feet into the Clefts.and Inequalities of the 
Bark of the Tree, he claps his ftrong Tail-Feathers a- 
gainft the Body of the Tree; and fo ftands with his 
Head erect, to give the flrokes with his Bill with the 


greater Force. 
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That he is of the InfeCtivorous kind is certain, and 
lives not only upon Infects catcht creeping on the out- 
fideof Trees, but alfo on {uch asare under the Bark be-. 
tween the Bark and Wood, as likewife on thofe in rot- 
ten Wood; and as I am very confident on Worms. and 
other Infects in the Ground: for | have frequently obfer- 
ved the Roots of their Bills very dirty, as it is in Crows 
and Rooks, Gc» Whence I fuppofe he ftrikes his long 
fharp Billinto the foft Earth totake the Worms out of it. 
I have alfo found their Craws full of {mall Ants. 

But the Coftrivance and Mechanifm of the Tongue in 
this Bird being the moft Remarkable, ! fhall prefume to 
lay before this Sluftrious Society fome few Remarks of 
this curious Contrivance of Nature, with fome Figures I 
have drawn by the Parts themfelves, in order to explain 
the whole. 

This Bird is known to throw out a long, flender, 
round Tongue, to a confiderable diftance beyond the 
End of his Bill ; and co draw it in again very quick into 
his Mouth or Bill, with the caught Infect {pitted on the 
Tip of ir. 

The Chameleon indeed darts out its-Tongue toa con- 
fiderable length ; and having intangled the Fly in the glu- 
tinous Matter at the End of it, draws it into ics Mouth, 
rogether with the Prey; but the Mechanifm in that Ani- 
mal is wholly different from that of the prefent. Subject : 
as may be feen by the Account the Gentlemen of the 
Academy Royal give thereof, in their Memoirs for a 
Hiftory of Animais. 

The Protrufion therefore of the Tongue to.the length 
even of three or four Inchesin this Bird, being very ex- 
traordinary. and the Mechanifm of the feveral Parts for 
that end no lefs Curious; feveral learned and diligent 
Enquirers have attempted to explain ics; bue I am of 

opinion 
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opinion they have been, in fome Particulars at leaft, mi- 
ftaken. 1 fhall mention fome of thefe. 

The learned and curious Enquirer into Nature, 
Monk. Perault, defcribes it after this manner *. 

This long Tongue he throws out by the means of two 
fmall bony Cartilages, about feven Inches long, and of 
the thicknefs each of a middling Pin, which are per- 
fectly Smooth and Slippery. Thefe two Cartilages are 
united atthe End, and being in this place covered with 
Flefh make the fore-part of the Tongue. The reft of 
thefe Cartilages are feparated from cach other, and pais 
turning round under the Ears; and then rifing up behind 
the Head, where they meet again, they pafs over 
the Top of the Head, and fo extend themfelves to the 
Root of the Beak. Thefe Cartilages which make the 
hinder part of the Tongue, are alfo inclofed in a Chan- 
nel Flefay on the out-fide, and whofe infide is covered 
with a very {mooth flippery Membrane. 

Now thefe Flefhy Channels, which incompafs and keep 
in thefe Cartilages, are the Mufcles by which the 
Tongue is moved: for having their origine at the La- 
ryax, and their infertion at the extremities of the Cartt- 
lages, it comes to pafs, that when thofe Mufcles of the 
two Flefhy Channels, which make the hinder part of the 
Tongue are fhortned, they force the fore-part of the 
Tongue out of the Beak, by drawing the pofterior or 
fartheft-end nearer to the Larywx: and on the contrary, 
when the Flefhy Channel which makes the anterior Pare 
acts, it draws the fore-part of the Tongue into the Bill 
towards the Larynx. 

This Mechanifm of making a hard part, fuch as the 
bony Cartilages are, to come out and return into another, 








* Effays de Phyfique, Tom. 3. Part 2. p. 148. . 
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{uch as the Canals are, by the means of Cords drawing 
them, which are the Mufcles, is made ufe of in Coaches 
to pull up the Glaffes of the Doors; for the String, 
being faften’'d to the lower part of the Glafs-Frame, 
makes ic rife when drawn, which refembles that ation of 
the Mufcles by which this Tongue is moved: 

Of thefe Cartilages and other Parts, and. of the Head 
of the Bird, Mr. Perauit gives the Figures. 

- Either the Wood-peckers in France are different from 
ours in England; or this Figure of the Head is very ill de- 
figned; it being much too broad and Jarge, and the Beak. 
too fhort. Befides he makes the two Cartilages to come 
to the Root of the Beak feparately, one on one fide, the 
other onthe other fide of it; whereas in all. the Wood- 
peckers Heads I have met with, the two Cartilages joyn 
clofe together about the Top of the Head, and thence 
proceed joyned, tho’ not faftned to one another, a little 
flanting towards the right Nofe-hole, where they end to- 
gether. 

Befides upon viewing and examining feveral Subjects, 

I could not find them agree in divers particulars with his 
Account and Explication. For the Mufcles which are 
faftened to the end of the Cartilages at the Root ofthe 
upper Beak, are not inferted at the Larynx, but pals on 
and are faftened ro the lower Bill, This pair! rake co be 
the Mufcles chiefly concerned in. forcing the Tongue out 
of the Bill, There is another pair of Mufcles, which, 
being faftened to the place where the two bony Cartila 
ges are articulated with one fingle Bone in the fore-part 
of the Tongue ; (as will be fhewn in the 4th Figure) is, 
as I apprehend, the chief pair concerned in the drawing 
the Tongue with its Prey into the Mouth. Thefe pro- 
ceeding from that articulation of the Cartilages as far 
as the Larynx, (each of them fending a Branch to 
the Cartilago Scutiformis) from. thence go on along with 
2 the 
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the Neck, (tho’ not faftned to it) till they come with- 
in the Cavity of the Zhorax, where they are inferted 
under the Clavicula or Merry-thoucht-bone, as ‘tis  cal- 
led. This pair is reprefented by &.4. in the fecond Fi- 
gure; and by 4.4. in che Firft. 

There is likewife a-very flender white Thread, (whe-- 
ther Tendon or Nerve, I am uncertain) which accompa- 
nies this Mufcle its whole lengths and which drawn 
gently, (for fear of breaking) pulls in with it the end of 
the Tongue. As there. is fuch another.all along the Va 
gina co the End ‘at:e. 

Volker Coiterus, as he is mentioned by Gerard Biafus, 
in his Asatome Animalinm, Cap.24. p.64. treating of 
the Tongue. of this Bird, makes it to be made of three 
flender Bones, round, and as he {ays bound together; (én- 
vicem colligatis) which isa Miftake; for tho’ reckoning 
the two bony Cartilages for Offcula, yet the third 
is not bound up with them, but articulated to the End 
of them. The fame Perfon faysthe Tongue may be thruft 
out to the length of an Inch and a half, whereas when 
drawn in, itis {carce half an Inch long; when in reality it 
may be thrown out near four Inches; and! believe can- 
not be drawn in, fo as to be lefS than‘an Inch and 
quarter, viz. to that place where the two Cartilages 
are articulated with the fingle Bone. Befides he makes 
the ufe of the long flat Mufcle running over the Top of 
the Head, to be (if I rightly apprehend his meaning) ro 
draw the Tongue to the. upper Jaw, whereas their ufe is 
for thrufting the Tongue out of the Birds Mouth. 

But this Perfon having given no Figures, has rendred 
what he fays lefs intelligible; tho’ indeed he mentions 
two pair of Mufcles, as there are fo many chiefly con- 
cerned, yet there are at leaft two other pair, that affitt 
the Performance. 

Where 
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Wherefore I fhall leave him, and proceed to the Ac« 
count given by Alphonfus Borellus in his Treatife de Mots 
Animalinm, part.2. pag. 24. Which is in feveral Refpects 
likewife unfatisfatory, and the Figure given by him to 
explain it very defective and ill defigned. 

He makes the pair of Mufcles concerned in thrufting 
the Tongue out, to befaftened indeed as they are to the 
lower Beak towards the Point; but then he makes their 
Infertion at their other End to be at the extremities of 
the two Offa Hyoidea; whereas they really reach co the 
very end of the long Cartilages that go round the Head : 
Thefe by another Miftake, he makes to be the Retra- 
ctors of the Tongue, and joins another pair as Affiftants 
in the fame A@tion, which he makes to be twifted {pi- 
rally about the Zrachia. None of all which agree’ with 
the Subje@s'I have met with, as will be {een by the de- 
{criptions of my Figures. 

In the Hiftory of the Academie Royale des Sciences, 
publifh’d in Latin by Monf. du famel, 1698. Lib. 4. 
Cap. 5. There is another Defcription of this admirable 
Conttivance of Nature, by Monf? Mery, read at a Meet- 
ing of the Academie, November 16, 1695. 

In this he differs from both Perault and Borelli, ta- 
‘ing the Horny End and Bone to which it is joined, to be 
only the Tongue properly fo called, and that the next 
two Bones anfwer the A’yoides with the long Cartilages 
annexed tothem. But even in this he feems to me nor 
to be fo clear; confounding, as lapprehend, therwo Bones 
with the Cartilages. He defcribes the Vezina, in which 
the Bones and part of the Cartilages are encompaffed, 
and which is fafined to the Horny end. and is protru. 
ded and drawn back with the Tongue: he takes notice 
of the little fharp Points or Prickles on the Horny Part 
being moveable, and with their Points bending towards 
the Throat; but I apprehend it isa Miftake to make the 

2 Mucous 
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Mucous matter Glutinous which is furnifhed by the 
two Pyramidal Glands; for Y take the ufe of that Mucus 
to be chiefly, if not only, to lubricate the Paffage in the 
Vagina, for the more eafy flipping of the Cartilages 
therein. 

He defcribes the Mufcles for exerting the Tongue, and 
extends them from their Infertion at the lower Beak, to 
the End of the {pringy Ligaments, as he terms what I 
call Cartilagess to which he adds another {mall Liga- 
ment capable of Extenfion, at the End of the other 
two nexc the Nofe, which when the Tongue. is thruft 
out is relaxt and ftretch’d. He alfo defcribes the pair of 
Mulcles faftned to the Root of the Tongue and Os Ayyo7- 
des, ferving to draw the Tongue into the Mouth: thefe he 
makes to be wound round about the: 4/pera Arteriaonce or 
twice, in which I think there is fome Miftake; being of 
opinion the Mechanifm for this Action of drawing in of 
the Tongue, is different from what is here defcribed, as 
in the Explication of the Figures I fhall endeavour to fhew. 
But not’ to infift on all the Particularities mentioned in 
this Defcription, which, for want of more Figures to ex- 
plain the feveral Parts in fo curioufiy contrived an Organ, 
is not {o clear as might be defired (there being but One, 
and that a wooden Cut of the Head, Tongue, Bones, 
Mulcles, ce.) 1 fhall now proceed to the Explication 
of the feveral Draughts 1 made, with what exactne& 
and care I could, in 8 or 10 feveral Subjects. 


FIGURE the Firft. 

Reprefents the Head with part of the Neck of this 
Bird, the Skin being taken off, in which, 

A. The Scull, having two fhallow Groiives or Channeis, 
or rather one broad one with a {mali Rifing in the midft, 
on the Siacipyt or Back-part, from each fide of the 
Neck to the Top of the Head, where they unite into 

one 
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one, Which paffes flanting towards the right Side, and 
ends at the Hole for the Noftril on that fide atc. 
b. Is the Hole or paflage for Hearing. _ 
d, A large white Gland, containing a glutinous Li- 
quor, almoft like Cream as to Colour and Confiftence, 
which empties it felf into the Mouth; [fuppofe to lu- 


bricate the Cartilages. 

e. The Eye, which has a Bony Ring, encompaffing 
tthe Zrés. 

f. Pare of the Tongue, which in this Figure is re- 
prefented as almoft all drawn intothe Mouth, of which 
more when I come to defcribe the Cartilages, ©. In the 
ad Fig. 

g. Part of the Neck, which is large and furnifhed 
with very {trong Mufcles. . 

4. The Ocfophagus, opening very wide ar the Fanees, 
and wholly Mufculous. 

i. 7.4. A long, but thin and flat Mufcle in refpect of 
its breadth, whichis about ; of an Inch, reaching from 
the end of the Cartilage at c,:to the under Bill or 
Beak at &, to the infide of which it is very firmly faft- 
ned ; as is {uch another on the other fide. 

k. The under Bill very ftrong and fharp pointed, ar 
ticulated with the Scull a little behind the Ear-hole 4. 

L.]. The Cartilage on one fide, the other being 
exactly the fame, This Cartilage is Round, very Smooth, 
Even and Slippery, about the fize of a pretty large Pin; 
and reaches, when the Tongue is drawn in and the 
Mulcle 7.2%. relaxed, from the Root of the upper Beak 
at c, co the Root of the Tongue properly fo called, or 
to the Bones of the Tongue where they are articulated, 
being bent like a Hoop as in the Figure, flipping very 
freely in a Sheath or Membranous duéus faftned on the 
outward or convex Edge of the flat Mufcle #.#.7.. which 


Muf(cle accompanies it from its end at-c, almoft to the 
end 
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end of the Canal or Sheath, which opens at a Hole a 
little before the Laryax ; (as will be fhewn in the third 
Figure) and thence the Mufcle proceeds to its Infertion 
into the lower Beak at &. From the concave Edge of this 
Mafcle, there is a thin and tranfparent but very flrong 
Membrane, flrained like a Drum-head to the Scull ar », 
where it is very frongly faftned; this Membrane is fur- 
nifhed with Capillary Veins and Arteries, and doubtlefs 
is Nervous. » ” reprefencs this Membrane. This Carti- 
lage, when the-Tongue is exerted, parts about half an 
Inch from the Root of the Beak at ¢. 

oo. A pretty large Vein and Artery. 

p. p- A Mufcle reaching from one Jaw to the other, 
under the Throat, ferving as a Bandage to keep in the 
Cartilages, and the Root and os A’yides of the Tongue, 
as [may call it, from (tarting out at thac Part where are 
the articulations of the Cartilages with the Bones, 
when by the Mufcles, inferred into the Sheath at or near 
p and thence pafling to the end of the Tongue, it is 
drawn into the Mouth. 

q.q. One of the laft mentioned Matcles, which is 
round, of the fize in the Figure, and faftned to the Breaft 
of the Bird, cut off at r. 

s. The Afpera Arteria confitting of perfect Rings. 

t,t, A Mulcle accompanying the Afpera Arteria. 


FIGURE the Second. 

A. A. The under part of che lower Bill. 

B. 6. The Tongue. 

b. The Place where the two Cartilages and two Bones 
reprefented by f fi in Fig. q. are brought into and in- 
clofed in one Tube or Membranous Sheath. 

C.C. Two Glands difplaced in this Figure. 

tc. Two Mutcles attending thele Glands, and faft- 
ned near the end of the Bill. 

L B.D. The 
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a. a. The two Bony Cartilages, bent, and pafling on 
each fide of the Neck, but united at 4. 

eec, eee The pair of Mufcles, one attending 
each Cartilage from the End of it at the upper Beak, 
and firmly adhering-to the Yagina, in which..it flips,. rill. 
about f f 

ff. The place where thefe Mufcles leave the Vagina, 
and pafson tothe infide of che Bill, where they are in- 
ferted. Their Aion. is to thruft che Tongue forward, 
or out of the Mourh. 

g.g.. A pair of Mafcies faftned a little below the La 
rynx, to the.Mufculous part of the Ajpera Arteria, ati; 
the. other.end of them going up to the place é-at 
the Root: of the Tongue, whence they go on incom- 
pafled by the Vagina to the. articulation of the Cartilages 
with the two Bones.. Itake their Aion-to be. to draw 
the end of the Tongue towards the Larynx. 

k. &. Two. Mutcles faftned at one end within the 
Thorax, under the Merry-thought or Clavicula; and at the 
other Ends to the articulation of the Cartilages with the 
cwo Bones of theTongue,marked f f.in Fig.q. Thefe have 
the forementioned Nerves accompanying them. { take 
thefe to be chiefly concerned in drawing in the Tongue ; 
each of thefe fends a Bratich to the Grifle at the Top of 
the Afpera. Arteria at 2. 

Liddle Two Mutcles runsiog along and fatned to 
the Sides. of the A/pera Arteria, from the Thorax to 
the place where they. are united, where each of them 
fends a Branch}. which binding over the Bones and Catti- 
lages goes on to the Fances,. where they are inferted. 

m. Part of the Gala. 

nm. A Cartilage at the Top of the Afpera Arteria. 

oo. The Afpera Arteria. 

p. The Neck. bending like an S. The Wind-Pipe 

anc 
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and Gula in this Bird pafs always on the right fide of 
the Neck. 


FIGURE the Third. 

A. A. The two long flat Mufcles reprefented by # 7. 
in the fit Figure. Thefe join clofe to one another at the 
Top of the Head, and fo pafs on together to the end of 
the Cartilages ; to the end of which, as I take it, they are 
faftned : from whence a flender weak Kind of Ligament 
reaches to, and is inferted at, the right Nofe-hole, at the 
Root of the upper Beak. This Ligament is relaxe when 
the Tongue is thruft out. 

bb. The Cartilages running in their Vagina on the 
out fide of the faid Mufcles. 

ce The Larynx or paflage to the Afpera Arteria. I 
obferved no Epiglottis. . 

dd. Ywo Articulations or Joints in the under Beak 
or Bill. 

e. The Hole or Paflage, whereby the Tongue in its 
Vagina comes out and is drawn in again. 

f. What ft call the Tongue, in the infide of which the 
two Cartilages are brought together, till they are both 
articulated to one fingle Bone, at the end of which isthe 
Horny barbed Tip. 

g. One of the Pyramidal Glands. 

4. The lower Bill. 


FIGURE che Fourth. 

4. That part which I think may moft properly be called 
the Tongue; a fmall Bone running thro’ it: This, as far 
asc, isFlat and Thin at the Sides. It is cuc away at d, 
to fhew the Bones within ic. 

b, The Horny Tip of the Tongue, about a quarter of 
an Irich long, {trong and fharp, furnifhed with four or five 
Barbs on each fide; (not with an infinice Number as 

Lili. Coitersie 


( 5z0 ) 
Coiterus {ays) Thefe Barbs are tharp-and moveable, lixe 
the {mall Teeth at che Root of the Tongue, and begin- 
ning of the Gala, in the Pike and Fack-Pihes, in that of 
Eagles and the like; fo asto lec the Prey flip eafily on, 
bur tot. fo eafily ger off again.. 

c. The ‘End of. the Bone.of the Tongue where tive 
two bony Cartilages are-articulated. 

d. The place where che upper part of the Tongue is 
eut away to fhew the tone.. 

e; Several {mall. Tendons,.or rather, as.J rake them to 
be, Nerves running thro’ the Tongue. Of thefe fome go to 
the. End of the Cartilages, others accompany the Muicles 
to, the Neck. | 

f. f: Two Bones or Cartilages, which in the Bird, are 
united by a thin Membrane as far as the nexr joyne, fo 
as to open afunder to fome diftance, but not to feparate 
quite. Thefe.two Benes feem to anfwer to the off1 Ayidea 
in other Creatures. At the Place marked g. g. the 
Mufcle that draws the.Tongue into the Mouth is faft- 
ned, or rather leaves the Tongue at that place; it ha- 
ving its Infertion near to the End of ic: This Mufcle is 
reprefented by q.q. in the. firft Figure. 

4. h. The two bony and fpringy Cartilages running 
on each fide of the Neck ; which being joyned clofe toe 
gether on the Top of the Head, pafs fo joyned to the 
Noftril, or Nofe-Hole on the right Side.. 

From the Confideration and comparing of thefe four 
Figures, the .true Mechanifm and Motion ef the 
Tongue, feemsto be in fhort thus: Thetwolong Mufcles 
inferced near the End of this lower Beak, and reaching 
to the End of. the Cartilages,. being conzracted, the 
round Hoop of the Cartilages is drawn up, irom each 
fide of the Neck, clofe to the Pyramidal Giands; and at 
the fame time the Mufcies that draw the Tongue into the 
the Mouth being relaxed, and che Articuiations atc 

and ; 
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and g.g. in the qth Figure, brought near to a Mraight Line, 
the Tongue is thrown out to the length of 4 or 5 Inches. - 

But when thofe long Mufcles are relaxed, the pair 
of Mufcles reprefented by &. & in the fecond Figure, 
being contraged, draw the Articulations. ¢. 7. where 
they are faftned, down into the Throat or wide loofe 
Skin of the Neck; and at the {ame time the Cartilages 
opening. into a wide Hoop, the whole Tongue is drawn 
into the Mourh, 


FIGURE the Fifth. 


A. The Scull. 

b, The thallow Crena or Groove, for the Cartilages. 

c- The Place of their Ending at the cight Nofe-Hole. 

d. The Orbite of the Eye. 

e. The Hole for the Optic Nerve. 

f A Hole or paflage thro’ from one Orbite to che 
other. . 

g. A Bone covering the Hole to the Ear. 

5. The lower Jaw and Sill. 

i, A Ridge or Proceffus in the Scull; beginning at the 
Root of the upper Bill, and keeping the two Ends of the 
bony Cartilages in their place on the right Side. 

k. The Os Fugale. 

?, The upper vill. 


FIGURE the Sixth 


Reprefents the right Leg anc Foot, ia which there 
are two Digiti before, and cwo behind. Tae tength, 
Largenefs, and Sharpnefs of the hooked Claws or Ta- 
Jons are remarkable. 


FIGURE 
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FIGURE the Seventh. 


4, The Ocfophagus. 

B. The lJaglevies ox Crop, partly Mufculous, and 
lined with a Glandulous Coat, - This { found quite filled 
with finall black Pi{mires; as aifo 

C. The Veatriculus or Gizzard, which joyned clofe to 
the Jagluvies. 

d.d.d. Thelnceflines nearly. of the fame bignefs for 
the whole Length. 
 ¢. The beginning of the Rec um. 

f The Pancreas. 


FIGURE the Eighth. 


One of the middle pair of Feathers of the Tail, in 
which the great Strength of the Quill for fo {mall a 
Feather, and its bifurcate End, are very remarkable. 


FIGURE the Ninth. 


The Roof ef the Mouth, where’tis obfervable, that 
the Rima or Paflage for the Air to the Noftrils, is befer 
oneach fide with a Rowof ro or 12 little fharp Teeth, 
with their Points ftanding inwards, towards the Gula, 
Thefe take the Prey from the end of the Tongue whofe 
Barbs or Prickles are moveable, and are to keep it from 
going out of the Beak again with the Tongue, and 
from hence it is conveyed co the Swallow. 
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UL. The Natural Hiftory and Defcription of the Phoe- 
nicopterus or Flamingo ; with two Views of the 
Head, and three of the Tongue, of that beautiful 
and uncommon Bird, By James Douglafs, M.D. 


Rez. Soc. S. 
NOMEN. 


T was the famous Comical Poet Ariffophanes, that 
firt makes mention of this Bird by the Name of 
Havixnorlep@. (4), and not long after it is called opys 
Dowine@. (6) by Philofiratus in his Life of Apollonius 
Tyaneus. Apicins, Pliains, Suetonius, Faven-l, and other 
Latin Writers, retain the Greck Word, and call it Phas 
nicopteruss Bellonius (¢) {ays, that in French it is named 
le. Flement or Flambant.. Scaliger affirms, that in Pro- 
vence they call ic Flammant : And (a) Gefner fays it may 
be called Avis Rubra per excellentiam: (¢) Aldrevandus 
writes, that in Sardinia it goes by the Name of Famine 
gos and de Laet tells us, the Spaniards in the Weft ladies 
call it Flamenco: . De. Charlton and De. Grew convert the 
Greek Appellation into Englith, namirg it the Phexi- 
copter: And Sir Hans Sloane, in his Catalogue of Famarca 
Birds annexed to Mr. Ray's Synopfis dviam, ftiles ic the 
Flamingo: (f) Du Tertre calls it le. Flamand, which dif 
fers but little from the Name -given it by Bellonius: And 





(4) Ariftoph, Aves, Se. 4. (b) Philoft. Lib. 8. Pag.387. Bait. Paris, 
1605. fol, (c) Bellen. Hiftoire des Oyfeanx, Lib. 8. Cat. 8. ia) Gefner 
Hijt, Anim, Lib.3. (e) Aldrov, Ornithol. Tom, WL, Lib. 20. Capi 4. (1) 
Hift, des Ifes, &ce- ps 300, a 

to 
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to mention no more. (¢) Du Alamel fava ‘tis commonly 
eall'd Bechare in France, 


Etymologta. 


“All chefe differing Names may be eafily accounted for, 
fom the Colour moft predominant in its Wings. Thus 
Martial (Hpigram 58. Lib. Ii.) fays of . chis Bird; 


Nomengue debet qua rabentitus pennis. 


And again (Epige. 71. Lib, XIL) he makes it give the 
true Derivation of its own Name; 


Dat mibi penna rubens nomen, 


The Greck Name is compounded of two, viz -gor 
vine@s, puniceus, ruber, and ricegv, Ala, a Wing, quod fit 
rubentitas Alis; which ching in different Words is ex- 
preft as follows, bythe feveral Authors [ have confulr- 
ed. Bellonius fays ’tis called in French Plambact, noe 
only fiom the Date-Colour of its Wings, a Duc?ylorum 
colore, i.e. a Scarlet or light red, like the Fruic of the 
Palm or Date-Tree called in Greek goimé; but alio from 
the Lutire of the Colour refembling Flame: oras 2/dre- 
vandus has it, quod vutlut iznis inflar ejus rubedo emicet. 
The Words of Gefner are, Ego Gallicum nomen & rubro 
flaromeo roftri, crurum, pennarumaque in aliquibus partibus 
colore inditum :{fe conjecerim : ant forte quoniam ex Flandria 
hyeme ad Narbonenfis Provincia maritima volats nam Flan- 
drum Galli Flammane appellant: vel a corporis preceritate, 
quales folent effeFlandri. Mr.Willoughcy (b) faysthe French 
name ic thus ‘rather from the flammeous Colour of the 
Wings and Feet, chan that it. comes if the Winter Time 








(3) Hift. del Acad, Royale, p. 213. (4) Ornithologie, Lib, IL, $:@,2. 
¢ ap. ft, 
from 
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from Flanders. For he believes there was {earce ever feen 
in Flanders a Bird of that kind; fo far are they from 
being common there, and flying from thence iato othee 
Countries. (&) Dr. Grew believes ic named in Greek from 
the Scarlet Colour of its Wings; and Flamment in 
French for the fame Reafon. Ds Flam! explains its 
Name Bechara by Aratri-refirum, (qeaft Bee Charriée) 
quoniam rofirum ejus aratri inftar inflectizar, 

Geuus. 

All Authors, from Ariffophanes down to Aldrovandus, 
have accounted the Phenzcopterus a Bird of the Palmipede 
or web-footed kind; and tho’ this laft named Author 
will not allow ic to be fo, yet he is forced to own that 
it is not a true Fiffipede or digitated Fowl; sam ¢» mem- 
brane digitos fepientis quoddam habet rudimentum,ace his own 
Words, Dr. Charlton only, among all the later Natural 
Hiftorians, has approved of his Divifion, and according- 
ly ranked the Phewicopter in the Clals of Aquatick Fiff- 
pedes. Burthat it is a Water-Fowlall agree; Ariftopha- 
acs calls it Ara@s, i.e. paluftriss and Aldrovandus lays 
ef it, Avés eff aguas amans: not to mention others. 

Differentia. 

Gad Authors are filent as co the diferent Sorts of 
this Bird, only 4/drevandus gives us two Figures thereof 
that are not alike. 

Locus Natalis. 

This Bird is found in three of the Principal Parts of the 
World, that is, in Africa, America and Europe. Eiki 
dorns (<Ethiop. Lib. 6.) calls it NeaAwov Coivinow' cess, 
a Bird of the Nile; and the old Scholiaff upon Fu 
venal (Sat. xis ver. 139.) affirms, that abundans ¢f in 
Africa; and Du Hlamel’s Words are, Inter antinantes 





(h) Mufeum Reg. Sec. pe 67+ 
Mmmm que 


( 526 ) 

gue {ua mole commendantur, Avis illa ex Aigypto allata ef, 
guam Veteres ob piumas in Alis rubeas Pheenicopterum dix. 
eve. Folin de Laet writes, that there is an Abundance of 
them in the land of Cuca, as alfo atrhe 'fle called Rocca, 
tying on the Coal of the Province of Venezuela in Scuth 
Americas and Rechfort fays the fame thing of the Mand 
of $2, Domingo. 

(1) Danepier {aw fore few of them at Sal, one of the 
Cape Virds “lands: He hath likewile fecn fome of them 
at Rio la Hlacha: alfo at an ifland near the Main of A- 
werica right againtt Qxerifao, cail’d by the Privateers 
Hlimiage-Key, from the Muleitude of theie Fowis chat 
breed there; and he never faw of their Nefts and Young 
but there only. 

Tho’ thefe winged Creatures live for the moft pare in 
thofe hoc Countries, yet they {ometimes vite us here in 
Eurcepe, and fo may be accounted amongit the Migra- 
tory Kind, or Birds of Paflage, which is confirmed by 
the Teftimonies of feveral Authors: For, 

Bellonias told us long ago, migrant ultra mare, and are 
often taken in /taly, and oftner in Spsiz. 

(m) Gaffendus fays they are frequently catched in the 
fenny Grounds and Marfhes about Aries in Provence, up= 
on the Rhone. 

Gefacrus. Quidam wihi retulit avem banc non procul a 
Monte-Peflulano capi. He fays in another Place, that they 
iwim in Flocks not far from the Shore is Mediterraneo 
Mari Gallico. 

Willoazhby writes, that in hard Weather in the Winter 
Time, it comes over to the Coaft of Provence Cand is 
often taken about Martiguez, a Sea-Port Town in tha 
Country) and inLanguedoc,and is frequently found abour 
Montpelier: Bur wheace it comes and where it is bred, 

(() Damp. New Voyage round the World, 7.67. = (m) Gaff. Vita Petia 
vefo. Lib. UW. in Fre, 
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to me, fayshe, isunknown. N.B. This Paffage is not 
in the Latin Edition of his Works, but added to the 
Englith which was publifhed two Years after the firft. 
However, he fays pofitively, that they don’t come from 
Flanders, where they are fo far from being common, as 
fome alledge, that there never was one {een in that 
Country. 

(#) Dr.Charleton informs his Reader that he was prefent. 
ed with the Skin of one of thefe Birds, well (uded and 
dried, by a Gentleman at his Return from the Univer« 
fity of Afontpelier, near which Place ic had been taken. 
Elujus exuvias rite conditas inferta(que mihi dono dedit pra 
nobilis Fuvenis D. Thomas Crew Eq, Aurat. 

(0) De Lifler {ays, Frequens eff Pl wnicopterus in paludibus 
mavitimis ad mare Mediterraneum Provincia & Languedocia. 

Whether this Bird were known to Ariffotle is a Que- 
ftion: for all our Writers of Natural Hiftory agree, that 
the tranicopterus is no where mentioned by Name by 
the Philofopher; yet they can hardly believe that he 
was ignorant of a Bird fo clearly defcribed by his Con- 
temporary Ariftophanes. “Mirum eff, lays Gefner, hujus 
tam pulchra cy eximia Avis nomen ab Ariffotele taceri, cum 
Ariftophanes, qui vixit eadem atate, meminerit. Sed Grae 
cis etiam raram effe bane avem puto. 

Bellonins inks that Ariftotle defcribed this Bird under 
the Name of Glettis or Lingulaca, as Theodorus Gaza tran{- 
lates it. Aldrovandus is of the fame Opinion, but Ge- 
ner and Scaliger are not; for the firft fays, Azo vero iw 
quas Gallinuias aquaticas noftri vecant avibus Glottidem ada 
numivo, que cmnes fifipedes funt: And the latter in his 
Commentary upon this Paflage fay3. Glottis an'em que 
fit nondams mihi conftat. Ridiculum quod quidam de P\\ce- 
nicoptero aufus eft pronuntiare. 
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Viétus Ratio, Nidificatio, Volatus, &c. 


Gefner fays, circa lacus & paludes viltitat, and that it 
feeds on Perwinkles and Fifh: And by Dampier’s Ac- 
count we learn, that they delight to keep together in 
Flocks, and feed in Mud and Ponds, or in fuch Places 
where there is not much Water; that they are very thy, 
and therefore it is hard to fhoot them; that they build 
their Nefts in fhallow Ponds, where there is much Mud, 
which they ferape together, making little Hillocks, like 
{mall ands, appearing ouc of the Water, a Foor and 
an half from the Bottom: They make the Foundation of 
thefe Hillocks broad, bringing them up tapering to ihe 
Top, where they leave a {mall hollow Pic to lay their 
Eggs in. And when they either lay their Eggs or hatch 
them, they fland all the while, not on the Hillock, bue 
over it, with their Legs on the Ground in the Water, 
re{ting themfelves againft the Hillock, and covering the 
jicllow Neft upon it with their Wings- For their Legs 
are very long, and buildisg thus, as they do, upon the 
Ground, they could neither draw theit Legs convenient- 
ly into their Nefts, nor fic down upon them otherwifs 
than by refling their whole Bodies there, ro the Prejudice 
of their Eggs or Young, were it not for this admirable 
Contrivance, which they have by natural Infting®. They 
never lay more than three Eggs, and feldom fewer, The 
young ones cannot fly till they are almoft fuil grown 5 
bur will run prodigioufly faft. Thus far Dampier, 

Du Tertre, in his Hiftory of the Ifles, &c gives thele 
farther Circumflances. Ces. o)feanx, dit il, ont le ton de 
la veixe jf fort, qwii x’y a perfonne, en les entendant, aqui ne 
creuft gue ce font des trompettes. qui fonnent. Ils font tone 
jours ca bandes, S pendant quwils ont la tefte cachée, barbo- 
sant dans F eau comme les Cygnes, pour trouver lear mange- 
aille, id y a tonjeurs un en fentinelle tont de tout, le col étena 
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di, Veil civconjpect, © La tefle inguiete. Si tof qu'il ape 
percvit quelqu'un, il fonne ba trompette, donne Lalarme au 
guartier, prend le vol tout le premier, & tous les autres le 
faivint, Ils valent en ordre comme les Gries: que (t-0 on ies 
peut furprendre, ils font fi facile a tuer, que les moindres ble{- 
fures les font demenrer fur la place. Ils font rares&© ne fe voy- 
ent jamais, fi non dans les falines le plus éloicnees du Penple. 

On les ésorche, & de leur peanx on fait de foarreurs, auc 
l'on dit etre tres utile a ceux qui font travaillez des froidenrs 
& debilité a? eftomae. 

(p) Rochfort likewile informs us, That J/s ont P Ouye 
P Odorat ft fubtile, qu'ils eventent de lom les chaffeurs, & 
les armes a fed. Pour eviter auffi tout furprife, ils [e pofent 
volontiers en des lieux découverts, C> an milien de marécager, 
don ils penvent -appercevoir de loin leurs ennemis; > iT 9 en 
a toujours un de la bande qui fait le guet. Ils font gras 
ont la chaire affex delicate. On conferve lear pean qui eff cone 
vert dun mol duvet, pour étre employe aux mefimes ufages 
gue celles du Cygne & du Vautour. 

De Laet oblerves, that thefe Birds are {fo accuftomed. 
ro Salt Water, that the Jadians, whenthey tame them, 
mix.Salr with the frefh Water for them; elle they pine 
away anddie, And though Ariffophanes ays it is ¥ rev 
ndvidwr, or not ufed to be tame; yet Gaffendus writes, 
that Mf, Parius, Prefident of the Parliament at dix in 
Provence, and a great Friend of M. Peircfc, ufed to di- 
vert himfelf with feeding them with Bread moiftned 
with Water, which they commonly eat in the Night and 
not inthe Day Time, The fame ‘earned Perfon obler- 
ved, that they could difcern the Approach of cold Wea- 
ther, and. would come to the Fire, fo as fometimes to 
burn theie Feet; and*that when one Foot pained them, 
they would go upon the other, ufing their Bill infead 
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of the burnt Foot; That-they flept (tanding upright on 
one Foor, with the other drawn up to their Breaft among 
their Feathers: And laftly, that very little Sleep ferved 
their Turn. 


Ufus. 

This beautiful and fcarce Bird was much efteemed by 
the Romans, and frequently made ufe of in their coftly 
Sacrifices and fumptuous Entertainments. Thus Sweto- 
nius (q) defcribing the exquifire Sacrifices which were 
appointed by the mad Emperor Caligula to be offered 
ro himfelf as a Divinity, fays of them, Afoftie erant 
Phenicopteri, -Pavones, Tetraones, Numidice, Meliagrides, 
Phaftane, que generatim per fingulos dies imsmolarentur. 
And the fame Hiflorian relates further (7), that this 
Emperor pridie quam periret facriftcans refperfus eff Pha- 
aicopteri fanguine. 

That the Tongue of this Volatile was much com- 
mended, and in great Efieem, for its excellent Tafte and 
moft delicious Relifh, will appear from the following 
Quotations. And fir we read in Péiny (s), that Apicius 
faid the Tongue of this Bird was a delicious and favory 
Bit, Phenicopteri lingnam pracipui efe faporis Apicius do 
cuit, nepotum omnium altifiimus gurges. 

The Poet Martial fays the fame thing in the afore- 
cited Epigram: 


Dat mihi penna rubens nomen fed lingua gulofts 
Noftra fopit ; 


And Favenal (tin that Satyr where he expofes the ex- 
travagant Luxury and Gluttony of the Romans, mens 
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(q) Suetonit Caligula, §.22. — (r) Scalig. §. 57, 3) Plinii Nat. 
Hift, Lib. X. cap. 48s (t) Fuvenal, Sat. XI. “) 
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tions this Fowl, amongft fome others equally rare, that 
they made ule of in their Feafts. 

Et Seythice volucres ce Phenicopterus ingens. 

We read in Swetonias how the Emperor Vitellius had 
them often ferved at his Table, with a great many more 
Varieties brought from the moft diftant Parts of the 
Univerfe; his Words are, (4) I hic Scarorwm jocinera, Pha- 
fianorum cerebella, linguas Phanicoptertm, Murenarum laétes 
4 Carpathie ufque fretoque Elifpanie per Navarchos ac Triremes 
petitarum commifcuit; hoc eft, ab extremis impecii finibus 
Cientem verfus & Occidentem. Aad Heliogabalus, another 
ot the Roman Emperors, as Lampridius writes, treated 
his Courtiers with fumptuous nice Difhes made of the 
Inwards and Brains of Phenicopters, exhibuit Palatinis ine 
gentes dapes extis cy cerebellis Phenicopterorum refertas. 

What is related by Gaffendus. in the Life of that learn- 
ed Nobleman Peireskivs, is no Argument again{t the ex- 
cellent Relifh of the fongue of this Bird: For his Friend 
Varius, who therein {eems to contradict the received O- 
pinion, was at that Time juft upon the Recovery from 
a long illne(ss he had no Appetite, loathed all Sorts of 
Meats, and mended but very flowly; fo that its no 
Wonder if he did not perceive all the Relifh of that nice 
Bit, for which of old it was fo much commended. Be- 
fides, his Anfwer is not as to the Tongue, which was 
owned to be much (weerer than that of a Kid, but to the 
Fleth of this Bird, (as will appear from the Original.) Hea 
gatus [acinde fuit de fapore carnis Phanicopteri. Excepit ane 
tem mirari fe, cur illam Apicins apud Plinium, & Imperato- 
ves Caligula ey Vitellius apud Suctonium, Fleliegabalus apud 
Lampridium, e nonnu'li alid tantis in deliciis babniffent. 
Effe cnim cam injucundant, aut fapovis certe non exquifiti, 
aguaticarum alzarum inflar, cum eriam pifcem oleats unde & 








{v) Suetonii Vitel, §. 13. 
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P yovincialibus utplurimum abjicitar, exuviegae folum funt 
fui in fapuofis conviviis, carnibus aliarum avium obtea 
gendts. 

The Way to drefs the Phenicopter, and how to make 
a Sawee fit for ic, we may read in Apicius’s Book de Obfo- 
nits 5 Condimentis, fiw de Arte coquinaria, Lib. Vi. c.7. 

Phenicopterum elixas. lavas, ornas; incladis in cacabum, 
adjicies aquam, falem © aceti modicum; dimidia coctura 
alligas fafciculum porri @ cortandri ut coquatar-: Prope 
cocturams defrutum mittis, coloras: adjicies in mortarium 
piper, cuminum, coviandrum, laferis radicens, mentham, rutam: 
fricabis: fuffundis acetum: adjicies caryetam. Fus de [uo 
[1bi perfundis, reexinanies in eundem cacabum, amilo oblizas, 
jus perfundis ‘S inferes. Aliter. Affas avem, teres piper, lis 
gufticum, apii femen, fefamum, defrutum, pitrofelinum, men 
tham, cepam ficcam, caryotam ; melle, vino, liquamine, acc 
to, oleo cy defruto temperabis, 

Philofiratus Puniceans Avem, i.e. Phenicopteram, inter 
meafarwm delicias numerat, Lib. VI. Vitz Apoll. 

(x) Wormius. Linguam hajus avis veteritus Romanis in 
delicits oline fuilfe decent cupediarum magiftré Apicius ® alti, 

Dr.Grew. The Tongue of this Bird, as Apicius faid, 
was a delicious Morfel amonft the Remans. 

N.B. in the Treatite de Obfoniis & Condiments, that 
goes under the Name of 4picius, there’s no mention 
made of the Tongue of this Fowl: For as Dr. Lifer 
well obferves, Apicius noffer hic filet de lingua pracipus 
fapore: Which is a pretty convincing Proof, that this 
Book de re coquinaria, is only a Colle@ion made by 
fome modern Reman; the Name of the old Apicius, that 
great Mafter of the Art of Eating, being only prefixed 
to it, for the Benefit of the Bookfeller. 
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Dampier. The Flefh of both young and old is lean 
and black, yet very good Meat, tafting neicher fifhy 
nor unfavory: A Dith of Flamingo’s Tongucs being fir 
for a Prince’s Table. They are large, having a large 
Krob of Fac at the Root, which is, an excellent Bit. 

Bu Tertre. La chair en eft excellente, quoy queile fent 
un penta marine: mais fur tout la langue paffe pour le plus 
friand morceau qui puiffe etre mange. 


Defcriptio Partium. 


Magnitude. 

According to Bellenius this Bird is of the Bignef$ of 
the Fow! he calls Elorius, which is our Curlier. 

Scalizer compares it to the Aeron, magnitude ei Ardea. 

Gefaer {ays itis as big as a Ciconia or Stork, or rather 
bigger. 

Aldrovandus writes, de magnitudine ejus ego nihil certi 
affero, quia Avem nunquam vidi. 

Dampier. The Flamingo is a fort of large Fowl much 
like the Heron in Shape, but bigger and of a reddifh 
Colour. 

Du Tertre. Le Flemand eft un oifeaw gros comme une Ove 
fanvage. 

Collum. 

It hath an extraordinary long Neck according to Mr. 
Willoughly. 

Du Tertre. Z/ a le con rouge, fort menu pour la crandew 
de I ovfean, & lone dune demy Toife. 


Cauda. 
Scaliger. Caudam habet breviffimam ac veluti pracifam: 


Roftrum & Caput. 
Scaliger writes, that the Bill of this Fowl is neicher 
fircight nor altogether crooked: Roffrum neque rectum 
Nnonn plane 
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plane, fed neque aduncum babet, Scythici arcns partem potius 
dmitatare 

Ge{ner, who compares this Bird to the Crane for Big. 
nefs, adds, Roffro fe(quialtera fere longitudine ad Ciconie 
voftrum, fuperius craffo & tubercnlis quibn{dam afpero. 

Aldrovandus commends the Account Scaliger gives of 
the Bill, and then adds, in Roftré autem conformeatione non 
parum lufit Natura; non enins ut Anatom ant Anferiim pla- 
num eft, cum alioqui fit latum, neque ut Ardearum retlum 
& rotandum, neque denique ut rapaciam Aquilarum ani Ac- 
cipitrum aduncum; cum tamen fit curva quidem S deorfum 
inflexum, fed in medio fuperioris mandibula notabili exinbes 
rantia infigne, fex digitos longum, intus cavum C canalicus 
latum media fai parte. Superior etiam mandibuta inferior 
longior eft, S in acutifinam aciems definit ; contra vero ine 
ferior louge craffior. 

Du Tertre. Ha la tefie vonde & petite, alaquelle eff aca 
tache un gros bec, long de quatre pouces, moitie rouge c 
moitie noire, ey recoarke en forme de citetllierce 

Olans Wormins gives the following Defcription of tlie 
Head and Bill of the Phenicopter, which he had fent him 
from a Friend, viz. 

Caput longitudine ancias otto fuperabat, Tofim caput, ex 
cepto voftro, trivm erat. Roftrum ipjwm ficuram a Scaligero 
delincatam obtinet, in medio eraffum fatis fed c.vum, fupe- 
viore ejus parte utringue ad latera caniculatums; ad fui ex» 
artum duobus grandibus foraminibus olfatln: deputatis prex 
ditum, in extremitate aduncum, interne denticulatum cum 
cofa fou eminentia in medio. Pars vero inferior itr a, 
Srequintitws predita firiis ad extremum excurrentibuss Lone 
gitudine vero cedit fuperiori, fed ampla eff ep Cipax, sraffe 
tingua, qué aberat, excipicnde apta. 

Dr. Grew has obliged us with a very curious Account 
of the Bill of this Bird, foc which he fays it is mot 
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remarkable. The Figure of cach Beak is truly Hyper- 
bolical: The upper Jaw is ridged behind, before plain 
or flat, and pointed like a Sword, with the Extremity 
bended a little downwards: Within ic hath an Angle 
or fharp Ridge, which runs all along the Middle, ac 
the Top of the Hyperbole, not above a quarter of an 
inch high: The lower Beak in the fame Place above 
one Inch high, hollow, and the Margins ftrangely ex- 
panded inward, for the Breadth of above a quarter of 
an Inch, and fomewhat convexly. They are both fur- 
nifhed with black Teeth, as I call them from their Ufe, 
of an unufual Figure, fci/. flender, numerous, and pa- 
rallel as in Ivory Combs; but alfo very fhore, fcarce the 
eighth Part’ of an inch decp. An admirable invention 
of Nature, by the Help of which and of the fharp Ridge 
above-mentioned, this Bird holds his flippery Prey the 
falicr. 

Mr. Ray defcribes the Reffrum to be latiufculum, fingu- 
laris & infoli‘e figura ; mandibula nempe fuperior incur va, 
depref[a, dentata ; inferior crafior. 

Menippus, the Cynick Philofopher, in a Fragment of 
his de Homine (which however at this Time is cicher 
loft, or at leaft hard to be come at) affirms this Bird 
to move its upper Jaw, as we find him quoted by: (9) 
Roadeletius, where he is talking of the Crocodile’s mo- 
ving that Mandible: His Words are, fed id nom foli ex 
omnibus anlimalibus Crocodile peculiare, nam intra Aves, 
Pheenicopterus fuperiorem partem Refiri movet, ut ane 
notavit Menippus Philofophus, Lioro de Homine. 

Gefner makes the very fame Quotation from Rode 
letius. 

(z) Cardanus repeats the fame thing without Men- 
tion of any Author, sam quidam exiftimant citam Phani- 
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copteros aves Mandibulam movere fuperiorems but fubjoins, 
fed non adeo manifefia caufa eft in Ave ut in Crocedilo. 

Wormlus is of the fame Opinion; but with Cardan, he 
thinks the Caufe is not fo manifeft as in the Crocodile. 

Dr. Charleton fays, chat it was Cardanus- that firft made 
that Obfervation. 

Dr. Grew argues for this Movement fromthe peculiar 
Structure of the Roffrum; alledging, however, thar there 
can be no Determination of thefe Matters, withourc In- 
fpection into the Mufcles, and the Articulation of the 
Bones. As for the Phenicopter, {ays he, ic muft needs be 
{aid, that the Shape and. Bignefs of the upper Beak (which 
here, contrary to: what it is in all other Birds that I have 
feen, is thinner and far lefs than the neither) {peaks it 
to be the more fit for Motion, or to make the Appulfe, 
and the neither to receive it. 


Crara & Pedes. 


Bellonius remarks, that the Legs of this Volatile arc 
very long. And on the contrary, 

* Scaliger writes, Crura pedefque [unt adeo breves, ut cum 
in Fomine Galenus agnoverit longiffimos, huic omnium, que 
nota funt nobis, animalium brevifimos attritucre potuerit. 
For this he is feverely taxed by Dr. Charlton, hic nobis 
candide notandus occarrit error quidam Scaligeri egregins: 
Is nimirum in Exercit. in Arift. iff. Animal. (this is 
wrong quoted, the Place being in Arift. Lib, de Gene- 
rat, Anim.) peculiares Phoenicopteri notas fatis prolixé 
dtferibens, crura ei brevifima curtofque pedes attribuit, 
(verdis fupra citatis) atque Avem hanes & craribus & 
faris gradivi longiffimis, omnium quetquot- fin vivam 
fen mortuam contemplati. fut oculi confirmant, Et quis 
precor, ullam aliam, ex Aquaticarum fifipedum & pifcivoras 
rum claffe, volacrem unquam confpexit brevibus peditus in- 











* Scalig. Exercit, 233+ §2..deSubrilitate, ad Cardanum. 
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firuttam> Carte ncmo. Neque confentanenm eft, ut quas 
Natare confilium ad pifces in flagnis & fluviorum vadis, 
non natando {rd grallatovits veluti gradibus vadando, captan 
dos diftinaverit, ets crura concedcrentur tam neceffario ad vi- 
tum quarendum officio imparia, Ad hac, now aliunde fuit 
quam a proceritate crarum ¢ colli, guod Phoenicopterus 
clim a Juvenale ingens diceretur, 

Dr. Grew oblerves the fame Miftake, but ia fewer 
Words, which are the following; wA:” Scaliger there» 
fore [iith that this Bird hath the fhortef? Legs of any sini 
mal yet known, he would have faid the longeft. 

Gefner fays, it is Cruribus rubris, ea proceritate qua in Cis 
conia {unt, vel procerioritus. 

Du Tertre. Ceft le plus haut monté de tous les oyfeaus 
gue fay jamaws vew en male. Hl a les Fambs tout rouges, 
& les pieds a demi marin. 

(y) Rochfort. Zis ont les jambs & les cuiffes fi hautes, qus 
le refle de kur corps eft eleve de terre de deux bons picds ou 
environ. . 

Color Plumarum. . 

Scaliger thus elegantly exprefles the fine Colour of 
its Wings Cinereum colorem nobilitant alaram punicee penne. 

Aldrovandus. Mirum eft cur nigrum alarum colerem now 
annotavit Scaliger. Cetera tota Avis ex cinereo, pheeniceo 
cy albo colovibus miftis [pectatur. 

Gefuer fays, Pennis albis parte prona; rubentilus per 
Collum, Pettus, Ventrem @ Alas. And {peaking of one 
taken near Montpellier, he fays, tota alba, preter illas in 
alis partes que nigra [unt in Ciconiis. 

(z) De Laet obferves, that while they are young their 
Feathers are chiefly white; but as tircy grow up, they 
are painted with an Infinity of Colours. Mais ils diffe. 
rent en couleur, d autant quits ont le plamage blanc quand ils 
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font jeunes; puis apres a mefare quils croiffent, tls devient 
de couleur de rofe, & en fin quand ils font agex, il eff tout 
incarnat, Il fe trouve de ce memes oifeaux, pres de Mont- 
pelicr, qui ont feulement le deffons des ailes G» du corps ine 
carnat, & le deffus noir. IL sen voit auff anx Ifles, qui ont 
les ailes rélees de quelques plumes blanches S noires. 

Du Fertre gives much the fame account. Les Fenves 
font beanconp plus Planes que les vieux, & ils rougiffent 
4 mefure qwils avancent en age. Fen ay vew ant quel- 
quefans qui aveient les ailes meflees de plumes rouges, 
noires & blanches, S je croy que ce font les males, 

(+) Conftancinus. Roffram, & crura, & pars alarum, pa- 
nicco colore rutilat. 

Willoughby fays, the Neck and Body is white: The 
Alarum Remiges, ov Quill-Feathers of the Wings, are 
black; buce the Vefirices, or Covert-Feathers, are 
wholly dyed with a moft beautiful, bright purple, or 
flame Colour, wade ei momen. 

Dampier, The young ones at firft are of a light grey; 
and as their Wing-Feathers (prisg our. they grow darker, 
and never come to their right olour, or any beautiful 
Shape, under ten or cleyen Months old. When many 
of them are ftanding cogether by a Pond’s Side, being 
half a Mile diftant from a man, they appear to him like 
a Brick Wall; their Feathers being of the Colour ofa 
new red Brick: And they commonly ftand upright and 
fingle, one by one exactly in a Row, excepe when 
feeding, and clofe by each other. 


Color Pedum. 


All Authors agree in the red Colour of its Legs 
and Feet. Thus Sealiger, Crura pedefque alis babst cea» 
tolores. 
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Color Rofri. 
Gefaer (ays, Colore rubro inftar fanguinis. 
Aldrovandus writes, Pars qua [pectat frontem ex alto ad 
Caftanee colorem vergit, catero nigrum. 
Willoughby atfirms, that the Tip of the Ball is black,. 
or of a dark blue. 


Figura. 

‘Che whole Fowl is deiineared by Gefacry and Aidro- 
vandus; and Dr. Grew has given us the Figure of the 
Head and Bill, as he found it amongft the Rarities in 
Grefhum-College. N.B. The Figure of the Phanicopter in 
Willoughby, is copyed from the fecond of Aldrovandus. 
Gefner {ays the Phenicopterus whence his Figure was ta- 
ken, was fent to him by Rondeletius. Aldrovandus had 
the firft of his Figures from Sardinia; and the fecond, 
which he calls Phenicopterus alter roftvo lato, was given 
him by that famous Botanift Carolus Clafus: He owns 
that he never faw the Bird himfelf. 

In de Rochfort, the Body and Neck of the Plammanz 
is pretty well delineated; but the Legs are not, neither 
is the Bill, nor the Claws. 

(*) Du Ham:l gives a very exact Account of this Bird 
in the following Words, with which Pl clofethis tedious 
and prolix Defcription, collected from all the Authors 
that have made any mention of the Phenicopter or Red- 
Wing. Collo pratongo, cruriius productis, exili pede 
fed firmo donatur; oculi itidem angufti fut && rubeis 
cyftis fellea @ parte inferiore hepatis eft penfilis. Vas ipfum 
2 quo fufpenditur, quove vilem excipit, amplum eft, contra 
atgue in Efomine cp in Suadrupedibus obfervaturs in his 
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enim vadices veftcule funt admodum exiles. Ocfophagns in 
fui initio valde angnflus, paulatin latior faclus in ingluvi- 
cm few in faccum ampliorem definit : Ventriculus fere ut is 
Gallina, tametft Granis non vefcitur, fed parvis Conchyliv, 
qua ventriceli mufeulis terentur ut Grana. This Author 
tells us that the Phenicopter was diflected by Monficur 
Perrault at Paris. 

Ale cjus didséta colorem illum vutilem exhibent, and: 
wulzo Flamand dicé (olet, non quod in Belgio reperiatur, 
fed quia ejus Plums per membranam pellucidum vila colorem 
flammenm prebent: Vix alla eft Avis major: Rofiram ex 
utraque parte deorfam incurvatum, quod in ca Ave omnino 
ef fingulare; aratri enim inftar inflectitur, unde c vulzo 
Lecharti, quaft Sratriroftrum, appellatur. xc ille. 

When I get the Opportunity, which 1 do very much 
long for, of dificAing this fine Volatile with my own 
Hand, [ fhall then more particularly infift on the Ana- 
tomical Part; and, with all the Exa@tnels I can, give 
a true Defeription of each Vifcus. 1 procecd to the 
Explanation of the Figures, which were drawn from a 
Flamingo that was feat to Mr, Botley co be ftufft. 


‘The Explanation of the Figures. Tab. IL 


Fig. 1. Gives a Side-view of the Head and Bill. 

Fig AL, In this is reprefented a Front-view of the faine 
Parts. 

Fig iff. Exhibits the undee-fide of the Tongue next 
the under Bill. in which 4 denotes a Cartilaginous Sub- 
itance that covers the Tip or extremity of the Tongue; 
éa Glandulous Subftance at its Bafis; ¢ the Horns of the 
Os Fryoeides. 

Fig. \V. In this the upper fide of the Tongue is fairly 
delineated, upon which we {ee two Rows of {trong Papille 
Nervea; their spices or Points turning inwards, for the 
betrer retention of the Prey. 

Fig. V. 
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Fig. V. tathis the Tongue is drawnina lazeral View, 
that we may have a Profpect of the crue Figure of 
thefe Fapiile, which being hooked and turn’d back- 
wards prevent, in a great Mecafure, ihe return of any 
little Animal (wallow’d alive, which they feed upon. 

Fig. Vi. The Cortua or Horns of the Os Hyoideum 


are drawn in this laft Figure, as all the other Parts are, 
as big as the Life. 








Advertifement. 


HEREAS fome of our prattifing Surgeons. 
as ! am inform’d, have taken Offence at a 
Paflage in a Paper of mine, publifl’d in the laft Pdilofc- 
phical Tranfaitions, viz. By that fort of Enquiry the come 
mon Miftake of Surgeons was detected, and what was 
eflecm'd andtreated by them as a luxation of to: Head of 
the Os femoris, was difcover'd to be nothing cife but a fra- 
flare of the fame Bone near it’s Neck; \ take this firft 
Opportuniy to explain my felf, that by the preceding 
Words { only meant the Writers of Surgery now cx- 
rant, as may appear by my Quotations, and not in - 
the leat intended any Reflection on the prefent Practiti- 
oners in it. That skilful Society I not only Refpect and 
Fftecm for their great Merit and extenfive Knowledge 
in the feveral Parts of their Profeffion, but ro them 
am under many Obligations allo, for the Honour they 
have done me in twice choosing me one of their Le- 
Gurers. Ihave this farther to add, thac thac Obfer- 
vation was publifi’d entirely without my Knowledge 
about a Year after it had becn read ata Mecting of the 
Royal Society. . 
Fumes Douglas. 
O0e60 An 
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